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THE ROLE or THE 4DREXALS IX THE PRODUCTIOX OF 
REXAL CHAXGES BY &TH 

H\^S SEL'iE \\D PIERRE BOIS 

From the Iiislilui dc Midccinc ct dc Chirurntc cxpcnmciUaks, L nircrstlr dc ^[onf^cat, 

Montreal, Canada 

4Iam of the effects of the “growth hormone” oi somatotiophic hormone 
(STH) are not dependent upon the presence of the adrenals Tor example, STH 
stimulates cLeletal gronih, the prohferation of hmiphatic tissues and mflam- 
matori granuloma fonmtiou, men in completeh adrcnalectonnzed rats, pro- 
inded that the animals recene adequate maintenance therapi in the form of 
salt supplements or corticoids It was unexpected to find, therefore, that the 
nephrotoxic effect of hcaiw oierdosage with STH represents an axception m 
this respect This particular effect of STH cannot be obtained after complete 
adrenalectomj, eien m rats optimallj “conditioned” foi nephrotoxic hormone 
actions (be midateral nephiectomx and XaCl supplements) and maintained m 
perfect condition with adequate amomits of adrenocortical extract (Dontignj et 
al, 1946, Hall et al, 1946, Sehe, 1946), cortisone (Sehe, 1951a, b), cortisone 
plus desoxj corticosterone (Selye, 1952), or exen ACTH, cortisone plus desoxj'- 
corticosterone (Sehe and Bois, 1956a) High doses of desoxjcorticosterone do 
produce nephrosclerosis, both m intact and in adienalectonuzed rats, xet exen 
the kidnej -damagmg effect, of such, in themseh es, iiephrosclerotic doses of the 
mmeralocorticoid, can be aggrax ated bx STH onlx if the adrenals are intact 
(Sell e, 1951c), and not after bilateral adrenalectomx (Selx e, 1953) 

Whether STH exerts am adrenal-mediated action is still much debated, but 
all axailable data suggest that, luihke most of its classic actions, the nephro- 
sclerotic effect of the “growth hormone” depends upon the functional mtegntx 
of adrenal tissue It xrould be difficult to explam othennee that this particular 
effect IS abobshed after adrenalectomx, ex eu if both gluco- and imneralocorticoids 
are supplied in abundant amounts bx injection 
It IS the purpose of the piesent conmiumcation to report upon expenments 
designed to explore further 1) the dissociation among the STH effects which 
can be accomplished bx complete adrenalectomx, and 2) the possible participa¬ 
tion of adrenomedullarx hormones in the production of nephrosclerosis with 
^fiH which had not xet been taken into consideration 

aiETHOD 

Two expenmental senes were performed m female Spragite-Dawlci/ rats haxnng 
an initial bodx-weight of 91-110 gm The annuals xxere subdmded into lots of 
ten rats each, so that the mean initial bodx -w eight w as 101 gm in ex en- group 
On the first dax- of the expenment the left 1 idneij uas rcmoied, through a sub¬ 
costal incision, under ether anesthesia, m the rats of both experimental senes 

Gustaxms and Louise 

Accepted lor publication Jul\ 17, 1956 
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H\NS SELIE AND PIERRE BOIS 


and, in group 5 of the first experiment (cf table 1), as well as in groups 3 and 
4 of the second experiment (cf table 2), bilateral adrenalectomies were performed 
at the same time 

All animals n ere fed exclusively on Pnnna Fox Chow and received 1 % NaCl 
to drink Both cortisol acetate (COLA)* and desoxycorticosterone acetate (DOCA)* 
Mere adnumstered subcutaneously (in the foim of microcrystals in aqueous sus¬ 
pension), the daily dose being contained in 0 2 ml of watei DOCA was given 
at the dose-level of 1 mg/day in both expenments COLA Mas adnunisteied 
only in the second series and at the dose-level of 100 /ig/day during the first 10 
days, and 50 /ig/day dunng the second 10 days of the axpenment Adrenaline 
(free compound) f and noi adrenaline (levo-noradrenahne bitartrate monohy¬ 
drate)* M^ere injected subcutaneously twice daily, both at the dose-level of 100 
Mg pel injection, in 0 2 ml of sesame od, in group 4 of the second expenment 

STHj was adnunisteied as a solution in 0 2 ml of water subcutaneously tMuce 
daily, the indn idual dose being 1 5 mg in the first, and 2 mg m the second ex¬ 
periment The reason for this difference m dosage was that the rats of the first 
senes weie maintained only Muth DOCA This corticoid greatly synergizes the 
groMdh effect of STH, but does not adequately protect against death from hypo¬ 
glycemia, Mhich tends to be produced by this pitmtaiy hormone m adrenalec- 
toinized animals On the other hand, m the second experiment, m which COLA 
Mas also given, there M'as no danger of death from hypoglycemia, while the 
groMdh effect of STH could be expected to be partially counteracted by the cata¬ 
bolic and groMdh inhibitory action of the glucocorticoid 

The flmd intake of the animals Mas measmed daily, as an indicator of the 
polyuna, M^hich is a charactenstic chmeal sign of hormonally produced nephro- 
scleiosis 

All the ammals M^ere killed with chloroform on the tventy-fiist dajq their 
organs fixed m Susa mixture, Meighed and histologically examined on paraffin 
sections stained Muth the PAS techmque (McManus, 1948) 

RESULTS 

Although our turn expenmental senes M^ere performed at different tunes, they 
are so closely interrelated that the results may be discussed conjointly on the 
basis of the data summanzed m tables 1 and 2 

In both tables the mean m eights of the kidneys, heart, adrenals, thymus and 
spleen (m mg), as Mell as the mean flmd intake of the last 10 days (m ml) 
are listed together Muth their standard errors The mean intensity of histologically 
detectable nephrosclerosis, myocarditis and penartentis nodosa (the latter i\as 
examined only m the pancreatic \essels) has been assessed by appraising the 
intensity of the lesion m each rat in a scale of 0 to 3 plus and then dividing the 
total number of plusses by the number of expenmental animals in the group 

• Cortisol acetate (‘Cortnl”) was generouslj supplied bi the Pfizer Laboratories dgg 
oxj corticosterone acetate (“Cortate) ’ bi Schenng Corporation, levo noradrenaline bi 
tartrate b> Winthrop Stearns of Canada, Ltd 

t Adrenaline Mas obtained from Brickmnn A, Compani, amt bin t Somatotropin’) from 

The Armour Laboratories 
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T\ni>E Siimtiiary of second expcnmenl on rOle of the adrenals in the production of renal and cardiovascular changes by STH in animals given 

DOCA + COL 1 



* Expressed in n scale of 0 to 3 plus, on the basis of histologic observations on the pancreatic vessels 
t j\Ioan of Inst ten days 



POLE OF UJREN-^LS IV PRODLCTIOV OF REV4L CHA.VGES O 

The hody-ircight ^\as coiisiderablj increased bj STH in all the rats of both 
senes, ^\^th the exception of group 4 in the second experiment, in rrbidr the 
definiteh toxic doses of adrenahne and noiadrenahne counteracted the groiith 
effect 

In ei aliiating organ-i\ eight changes ne must take the great differences in the 
final bodv-M eights into account It is eandent, hol^e^er, that m absolute terms 
the 11 eight of the 1 idncys ii as increased m all STH-treated groups, ivith the 
notable exception of the sei ereli damaged rats m group 4 of the second expen- 
ment The renal i\ eight iias greatest m rats injected mth hormone combinations 
ivhich included both STH and DOCA (inth or inthout COLA) This renotrophic 
effect does not appear to depend upon the presence of the adrenals 

On the other hand, nephrosclerosis iias onli of moderate mtensitj’’ in the rats 
of the first experiment, ivhich receiied onli STH (group 2) or DOCA (group 3), 
but len pronounced in the not adrenalectomized animals giien conjoint treat¬ 
ment irith both these hormones (group 4) Cunousli, the adrenalectomized rats 
treated mth both STH and DOC\ (group 5) shoned ei en less nephrosclerosis 
than the intact ones recemng DOCA alone (group 3) 

In the second expenment, in which \erj small amounts of COLA were giien 
m addition to DOCA, the degree of nephrosclerosis w as essentially the same m 
the corticoid'treated controls (group 1) as in the DOCA-treated rats of the pre- 
inous senes Here again, additional treatment mth STH greatli aggrai ated the 
nephrosclerosis onlj in the presence of the adrenals (group 2), while after adre- 
nalectomi the kidnejs were eien less damaged under the influence of combmed 
treatment wnth DOCA, COLA and STH (group 3) than in the onlj corticoid- 
treated controls (group 1) 

It is particularU noteworthi that combined treatment mth defimtel 3 * toxic 
and growth inhibitorj doses of adrenahne and noradrenahne did not restore the 
abihti of the adrenalectomized rats to respond to STH with nephrosclerosis, 
despite simultaneous maintenance therapi on adequate amounts of DOCA and 
COLA (group 4) 

Histologicalli, the t^^3e of nephrosclerosis seen in these expenments w as char- 
actenzed b\ more or less diffuse hj ahmzation of the glomeruli and the afferent 
glomerular artenoles There was leakage of eosinophilic and PAS-positne ma- 
tenal into Bowman’s capsule, mth the formation of hialimzed stronglj PAS- 
positn e casts in the tubules The larger renal artenes w ere less commonh affected 
(figs 1-i) 

We "jhauld hke to call special attention the xerj frequent occurrence of dense 
mtenseh PAS-positi\e aggregates of rods and blocks of fibnnoid matenal be¬ 
tween the renal tubules These weie often found eien in rats treated mth STH 
alone and m adrenalectoimzed animals recemng STH in combination with 
DOCA The fibnnoid blocks do not appear to be spaciall} connected mth blood- 
^ essels, but seem to anse from the intertubular connectn e tissue itself (fio-s 5 
and 6) It IS also noteworthi that the regional hunph nodes of the kidnei°and 
adrenal were usualh transformed into hemohmiph nodes (fig 7) m the not ad¬ 
renalectomized animals recemng combined treatment mth STH and DOCA 
(group 4 of first and group 2 of second expenment), while this was not the case 
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Fig 1 Renal changes in not adrenalcctomized rat treated i\ith STH plug DOCA 
(group 4) Note enlargement and haalinization of glomeruli iiith formation of h\alin 
cists (PAS X 75) 

Fig 2 Region from medullan part of kidncj of rat i\ hose renal cortex is shonn in 
figure 1 Here hi aim casts arc particularlj numerous (PAS X 75) 

Fir 3 Renal cortex of rat treated with DOCA alone (group 3) Note that changes are 
essentiilh similar to those seen in figure 1, but considerabli slighter in degree (PAS X 75) 
Fig 4 Renal cortex of adrenalcctomized rat treated wth STH and DOCA (group 5) 
Here renal cortex is cssentiallj normal and quite difTerent in appearance from depicted 
in figure 1 although hormone treatment was same Onh upon close inspection do we note 
'x few particular^ PAS pO'^iti\e blocks between tubule^ in center of the field {P\S X 75) 



hole of \DHEN\LS I\ PRODUCnOV OF HEWL CH.V\GES 


in smuhrli treated but adienalectonuzed animals (group 5 of first and groups 
3 and 4 of second expenment) 

The weight of the heart was more or less sigmficauth increased in all biM- 
tieated groups and, in this respect, adrenalectomi failed to block the effect of the 
growth hormone On the other hand microscopic endence of mi ocarditis ran 
approximateh parallel to the sei enti of nephrosclerosis in all groups The histo¬ 
logic changes charactenstic of this kind of m\ocarditis somewhat resemble the 
picture of carchac penartentis nodosa and rheumatic heart disease as it occurs 
in man Usualh, large amounts of homogeneous In aim matenal are deposited 
underneath the intmia of the coronara arteries and gradualh the media and ad- 
1 entitia become ini’ola ed m an inflammatora process In addition, there de\ elop 
small nodules (remimsceut of the “Aschoff-bodies” of rheumatic fea er) wathm 
the ma ocardium These nodules consist of a central, partially ha alinized, strongla 
PAS-positne deposit, surrounded ba prohferatmg granuloma cells, some of 
which are polamuclear (fig S) 

Periarteritis nodosa in the pancreatic aessels aaas observed quite regularla in 
the rats treated anth DOCA (group 3 of first experiment) or DOCA plus STH 
(group 4 of first expenment) This change appears to haa e been almost completelj 
preaentedba adreualectoma and, in ana eaent, the aggraaation of penartentis 
nodosa bj STH after DOCA treatment aaas no longer manifest in the absence 
of the adrenals (group 5 of first expenment) In the rats aahich, in addition to 
DOCA. and STH, were also treated aaath COLA (group 3 of second expenment), 
the prea ention of penartentis nodosa ba* adreualectoma w as ea en more complete 
and treatment anth the adrenahues did not affect this (group 4 of second 
expenment) 

The adrenals showed the customara increase m a\eight foUomng STH adnun- 
istration (group 2 of first expenment), eaen m the case of simultaneous treat¬ 
ment anth DOCA (group 4 of first expenment), or DOCA and COLA, (group 2 
of second expenment) 

The thi/nuis and spleen became enlarged under the influence of STH in the 
adrenalectomized rats maintained on DOCA (group 5 of first experiment), or on 
DOCA plus COLA (group 3 of second expenment) In all the intact rats, as 
well as in those adrenalectonuzed animals which avere simultaneous^' treated 
anth DOC A, adrenahne and noradrenahne (group 4 of second expenment), this 
effect was absent We assume that it was counteracted ba the tha-mola-tic and 
spleuola-tic actions of endogenous glucocorticoids produced under the influence 
of the stress of nephrosclerosis and ma ocarditis m the first case, and the partic- 
ularla h-mphotoxic combination of a glucocorticoid with adrenergic hormones in 
the animals gia en COLA, adrenahne and noradrenaline 
Thellind intal e and pola'una roughla paralleled the intensita of the nephro¬ 
sclerosis m the aanous groups In ana eaent, it is qiute obaious that adrenalec- 
toma abolished the diuretic action of STH under these circumstances ea en when 
both ta-pes of corticoids and both ta-pes of adrenahnes were admimstered m do<=es 
avell in excess of mere substitution therapa 
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Fig 1 Renal changes in not adrcnnlectomized rat treated wth STH plus norA 
(group 4) Xote enlargement and hAnhnization of glomeruli with formation of h\ aim 

ca*5ts (PAS X 75) r i j r + u i 

Fic 2 Region from medulla^^ part of kidnej of rat ^hose renal cortc\ is shown m 

figure 1 Here hAalincabts are particuinrh numerous (P4S X 75) 

Fig 3 Renal cortev of rat treated with DOCA alone (group 3) ^ote that changes are 
essentialh similar to those seen in figure 1 but considerabh slighter m degree fP\& x 75? 

Fig 4 Renal cortex of adrenalectomizcd rat treated with STH and ])0C\ ("group 51 
Here renal cortex is essentiallj normal and quite different in appearance from depmted 
in figure 1 although hormone treatment was same Onh upon close iirspection do «e note 
a few particularlx PAS po-itne blocks between tubules m center of the field (p\s x 75) 
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in sinularli treated but adrenalectonuzed amnnls (group 5 of first and groups 
3 and 4 of second expenraent') 

The weight of the heart was more or less sigmficautlv increased m all STH- 
treated groups and, in this respect adrcnalectoiw failed to block the effect of the 
groivth hormone On the other hand microscopic emdence of nii ocarditis ran 
approN-miateb parallel to the seienta of nephrosclerosis m all groups The histo- 
losic chauees charactenstic of this kind of m\ocarditis somewhat resemble the 
picture of cardiac periarteritis nodosa and rheumatic heart disease as it occurs 
in man I'suallv, large amounts of homogeneous In aim matenal are deposited 
underneath the nitima of the coronan arteries lud gradualh the media and ad- 
a entitia become ini oh ed m an mflammaton process In addition, there dei elop 
small nodules (remimscent of the “Aschoff-bodies ’ of rheumatic fea er) mthin 
the nn ocardium These nodules consist of a central, partiallv ha ahmzed, strongly 
PAS-positne deposit, surrovmded ba proliferating granuloma cells, some of 
which are pohmuclear (fig S) 

Pcnartcrihs nodosa in the pancreatic aessels was obsened cpiite regularly m 
the rats treated wath DOCA (group 3 of first expenment) or DOCA plus STH 
(group 4 of first expenmentl This change appeam to bar e been almost completely 
pre\ ented by adrenalectomy and, in any e\ ent the aggrn ation of penartentis 
nodosa bi STH after DOCA treatment was no longer maiufest in the absence 
of the adrenals (group 5 of first expenment) In the rats winch, in adchtion to 
DOCk and STH, were also treated wnth COLk (group 3 of second expenment), 
the prexention of penartentis nodosa bx adrenalectomx was exen more complete 
and treatment vnth the adrenahnes did not affect this (group 4 of second 
expenment) 

The adrenals showed the customan increase in w eight following STH admin¬ 
istration (group 2 of first ex-penment), exen in the case of simultaneous treat¬ 
ment with DOCA (group 4 of first expenment), or DOCA and COLA (group 2 
of second expenment) 

The thijmus and spleen became enlarged under the influence of STH in the 
adrenalectonuzed rats maintained on DOCA (group 5 of first expenment) or on 
DOCA plus COLk (group 3 of second expenment) In all the intact rats, as 
well as in those adrenalectonuzed ammals which were nmultaneouslx treated 
with DOCA, adrenaline and noradrenaline (group 4 of second expenment), this 
effect was absent "We assume that it was coimteracted bx the thxmioh-tic and 
splenoK-tic actions of endogenous glucocorticoids produced under the influence 
of the stress of nephrosclerosis and mx ocarditis in the first case, and the partic- 
ularlx Innphotoxic combination of a glucocorticoid with adrenergic hormones in 
the animals gix en COLA, adrenahne and noradrenahne 
The fluid intale and pobrnna roughlx paralleled the intensitx of the nephro¬ 
sclerosis in the X anom groups In anx ex eut it is qmte obxious that adrenalec¬ 
tomx abolished the diurebc action of STH under these circumstances, eyen when 
both tx-pes of corticoids and both tx-pes of adrenahnes w ere adnumstered in do^es 
well in excess of mere substitution therapx 
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Figs 5 and 0 Higher mngnificntion showing the intenseh PAS positive intertubular 
hvalin blocks in a rat of group 2 which was treated with STH alone (PAS X 400) 

Fig 7 Renal Ivmph node of not adreiinlectoniized rat treated wnth STH and DOCA 
Sinusoids are filled with blood, so that organ is actuallv transformed into a hemolvmnh 
node It will be recalled that this change is ilso prevented bj adrcnalectomv (IMS X 40) 
Fig S Granulomatous nodule in subendocardial tissue of not adrenalectomized rat 
treated with STH and DOC-\ Note intenseh PAS positive hvalin material in center of 
nodule (P\S X 200) 
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\ii important mortality rate (70 per cent) was seen onl' m the ^TH treated 
adrenalecionnzed animals nhich recened exclusueh mmeralocorticoid mainte¬ 
nance treatment (group 5 of first mrpemnent) It preciseh because of this 
hidi moriahtv that ne repeated the expenment adding a small amount of 
COLA to the maintenance therapr in the second senes As expected this resulted 
m the sunat al of all adrenalectonuzed rats treated mth (group 3 of second 
expenment) 

The two deaths m the similarh treated animals nhich m addition ai=o reteu ed 
adrenahne and noradrenahne (group 4 oi second expenment), -were mamlestlv 
due to ot erdosage wath the adrenergic hormones Autopsa ret ealed the marked 
hemorrhamc lung-edema charaetenstic of intoxication nath adrenalines and ei en 
the survat ors in thi« group shon ed obvious clinical signs of adrenalme-oi erdosage 
dunng the entire penod of obsen anon 

mscrssiox 

The results of our two experimental senes appear to support the \aew that a 
dissocianon among the STH effects can be accomphshed bv complete adrenalec- 
tomi For example, the influence of STEt upon somatic growth m general and 
Its abditv to stimulate the de\elopment of Ivmphatic organs m particular were 
not prevented by complete suprarenalectomy In fact a giien dose of STH 
caused more pronounced thvmus enlargement m adrenalectonuzed animals 
(whether mamtamed on DOCA alone or on DOCA plus COLA) than m corre¬ 
sponding mtact rats This is presumabh due to the fact that endogenous gluco¬ 
corticoids can coimteract the thvmohnic effect of STH onlt m rats whose adrenals 
are intact On the other hand the morbid lesions normallv induced bv heavv 
STH ot erdosage m the kidnet and heart are completelv preiented bv adre- 
nalectomi 

The experiment^ presented here confirm earher observations which showed 
that ■^TH mcreases the nephro^clerotic action of DOCA This was found to be 
the case also when renal damage is produced b\ con]omt treatment with DOCA 
and COLA. However e\ en the renal damage occasioned bi large amounts of 
corticoids ‘ in quantities sufficient to produce renal damase m themseli es) was 
not further aggravated bv STH treatment m the absence of the adrenals This 
shows that for its nephrotoxic actinU STH required the presence of adrenal 
tissue and not merelv the conditionmg influence of the hfe-mamtaimns 
comcoids 

The question still remained whether STH exerts its nephrotoxic effect throush 
some new tvpe of corticotrophie action or whether its abilitv to produce renal 
damage depends upon the presence of adrenomedullarv hormones Our second 
expenmental senes appears to hate elmunated the latter alteniame E\en m 
the presence of m themselves toxic amounts of a glucocorticoid a mmeralocor¬ 
ticoid adrenahne and noradrenahne STH produced no morbid changes m the 
kidnev (nor mcidentallv m the heart or the vessels) 

Blood pressure measurement^ were performed onlv in the second expenment 
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They suggest that, simultaneously with the aggiavation of the renal lesions, 
STH augmented the pressoi effect of combined treatment u ith DOCA and COLA 
onlj" m the presence of the adrenals Howevei, some of the rats given STH in 
addition to the coiticoids veie severely damaged Hence, their blood piessure 
diopped and the resulting variability inci eased the standard eiror to such an 
extent that the difference between groups 1 and 2 is not statisticallj’' sigmficant 
In any event, it is obvious, hovever, that aftei adrenalectomy the piessor action 
of STH vas also abohshed Cuiiously, m the adienalectomized lats given com¬ 
bined tieatment vuth STH, DOCA, adienalme and noradrenaline, the blood 
piessure hkevise failed to rise This may be due to the fact that we had to use 
definitely toxic doses of the adrenalines to prove that after adrenalectomy, ei^en 
m the presence of extieme overdosage vuth medullary hormones, STH does not 
axei-t its nephrotoxic and vasotoxic effects Although the animals so tieated were 
not actually in shock, it is piobable that they were sufficiently damaged to inter¬ 
fere vuth the normal pressor action of the adreneigic hormones 

In 1 lev of these findings it is difficult to escape the conclusion that some effects 
of STH aie direct, while otheis aie mediated thiough the adrenals and not 
meiely dependent upon the presence in the body of the principal adienocortical 
01 medullary hoimones 

STH does undoubtedly possess some corticotrophic effect, since it stimulates 
adienal giondh m intact animals But this was tentatively ascribed to the sec- 
ondaiy stimulation of endogenous ACTH production by the pitmtary, since no 
compaiable adrenal hypertiophy could be obtained by STH tieatment in the 
hypophysectonuzed lat (Selye and Heuser, 1955/56) Yet a secondaiy endog¬ 
enous ACTH secretion does not suffice to explain our obseiwations, as it is not 
possible to leproduce the renal and caidiovascular effects of STH overdosage by 
ACTH tieatment, either m intact or m hypophysectonuzed rats 

These findings—as veil as the great enhancement of the nephiotoxic and 
vasotoxic actions of STH bj'- simultaneous treatment vith DOCA—suggest that 
certain effects of the somatotrophic hormone depend upon a special type of coi- 
ticotrophic action It is possible, for instance, that, under the influence of STH, 
DOCA IS transfoimed into some much more active mmeialocoiticoid m the 
adienal cells Earhei expenments shoved, foi example, that 2-methyl-9(a)-flu- 
oiocoitisol possesses moie than 100 times the nephiotoxic and vasotoxic potency 
of desoxycoiticosterone (Selye and Bois, 1956b) Theie is no reason to suspect 
that such meth 3 dated halocoiticoids can arise in the adrenal, but the high aeti\ ity 
of these synthetic steroids proves that the DOCA molecule is still capable of 
considerable activation in this respect Further expenments vill haie to show 
vhether STH can, m fact, effect such an actuation, for instance, ni peifused 
adrenals or m adrenal slices incubated vuth DOCA as a substrate 

SUMXIARX 

Expenments on rats sensiti/ed to mineralocorticoid hormone aitioiis by uni¬ 
lateral nephlcctom^ and a high sodium intake rciealed that 

1) The nephrotoxic and \asoto\ic actions of intense ocerclosage vith somato- 
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trophic hormone (STH) -ire whoUt dependent upon the presence of the adremls 
In this respect thev differ from other actions of the somatotrophic hormone for 
instance its abihtv to shmidate somatic grondh and the deielopmeut of the 
thvmicolvmphatic apparatus Consequentlv adreiialectom\ induces a qu ihtative 
chanse in the pictme of STH o^erdo5age it selects eh abohshes the renal and 
cardim ascular effects inthout notablv interfering uath most of the other man¬ 
ifestations 

21 Treatment uath large doses of desowcorticosteroiie acetate (DOC A.1 tlone 
or m combination wath cortisol acetate (COLA) intensifies the nephrotoxic 
actions of STH in the presence bnt not in the absence of the adrenals Even the 
effects upon the ladiiei of m theraseh es nephrotoxic amounts of the corticoids 
cannot be further aggrat ated b\ simiilt iiieous STH tre itmeiit 
3) Adrenalectomv does not block the nephrotoxic and vasotoxic actions of 
STH b\ ehmniating the adrenal medulla beciiise these effects do not manifest 
themselves in STH-treated adreualectonuzed rats e\ en if thev are concurrenth 
treated \nth i erv high doses of DOCA COLu\ idrenahne and noradrenaline 
41 The possibiht\ is discussed that the adrenal-dependent STH actions mat 
be due to an aetnation of DOCA-hke compounds in the adrenals under the 
influence of somatotrophic hormone 
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ADRENAL CYST 
REGINALD A HANCOCK 

Benign adrenal cj’^sts are considered rare Of the 81 cases reported, the ma- 
jonty ^\ere noted at necropsj’’ The adrenal cysts encountered at surgery are of 
sufficient size to be important surgicallj'^ in contrast to the smaller silent cyst 
seen at postmortem examination These cysts do not present any characteristic 
clinical picture Their effects are purelj”^ mechanical (sense of pressure or palpa¬ 
ble mass) and there are no endocnne disturbances A suspicion of the disease 
IS based on the urographic and aortographic findings inth confirmation at 
operation These cysts often present a diagnostic problem, hence the follovnng 
case IS considered u orthy of presentation 



Fig 1 A, left kidne-i displaced donunard by suprarenal mass B, displaced left kidney 
and adrenal c^st iMth its blood supph 


CASE REPORT 

A -rthite M Oman, E AI, No B770, aged 51 5"ear3, i\ho had been a known dia¬ 
betic for 10 jears, i\as admitted to the Presbyterian Hospital m May 1954, l\^th 
a historj" of weakness Phj^sical examination re\ealed a palpable mass in her 
left flank The laboratorj studies -were wnthin normal limits, except for a blood 
sugar of 206 mg Retrograde pyelograms revealed downward displacement of 
the left kidney inthout distortion of the calcj'ces (fig A) A translumbar 
aortogram again showed the displacement of the left kidnej wnth a translucent 
mass abote the kidney demonstrating its artenal blood supply (fig I, B) 
Surgical exposure, using a left post-lumbar nb resecting incision, re\ ealed the 
thin walled adrenal cj st The c^ st was not attached to the kidney but the upper 
pole of the kidnev w as indented by the pressure from the ty st It w as readily 
remo\ed intact wnth the adrenal gland adherent on its medial surface (fig 2, A) 
Rend at annual meeting Southeastern Section of Amcnenn Urological Association 

TT_11. .. T7Io 9.T-9n ’ 


Fig J. adrenal ex's! intact measures 10 b\ 7 bi 6 cm with adherent adrenal (shown 
onli on color Hm) B, loculated adrenal evst contained 70 cc amber flmd 



Fig 3 Micro'copic =ection revealed adrenal cortex peripheral to cist wall 

Examination of the specmien bi Dr R S Totten rei ealed a niultiloculated 
thm walled cistic mass measuring 10 bi 7 bv b cm The external surface was 
smooth and had a few tags of bright i ellow fat Adherent to one surface was a 
thin, Y shaped deposit of pale i ellowish-orange tissue resembhng adrenal cortex 
The mass w as fluctuant and contained 70 cc of clear amber fluid and soft, gelati¬ 
nous matenal adherent to the lining of the canti It was dinded mto multiple 
connecting loculi ^ee figure 2, B 

Microscopic examination ^Iidtiple sections of the ca-st showed a luung of 
laminated collagenous matenal (fig 3) Penpheral to this laaer m se\eral sec¬ 
tions were remnants of adrenal cortex Xo epithelial cells were seen within the 
c\ st 

501 Jcnl ins Blda PiUshurgh 22, Pa 
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ADRENAL CYST 

REGINALD 4 HANCOCK 


Benign adrenal cj’^sts are considered rare Of the 81 cases reported, the ma 
jority neie noted at necrops 3 '' The adrenal cysts encountered at surgerj'' are of 
sufficient size to be important suigicallj'’ m contrast to the smaller silent cj’st 
seen at postmortem examination These cj’^sts do not present anj^ charactenstic 
clmical picture Their effects are pmelj'^ mechanical (sense of pressure or palpa 
ble mass) and there are no endocrine disturbances A suspicion of the disease 
IS based on the urographic and aortographic findings mth confirmation at 
operation These cj’^sts often present a diagnostic problem, hence the foUoTimg 
case IS considered Morthj^ of presentation 



CXSE REPORT 

A-white -n Oman, E jSI , No B770, aged 51 jears, i\ho had been a knoim dia¬ 
betic for 10 jears, nas admitted to the Presbjdenan Hospital in May 1954, inth 
a historj of weakness Phj-sical examination reiealed a palpable mass in her 
left flank The laboratory studies were within normal bmits, except for a blood 
sugar of 206 mg Retrograde p 3 elograms reiealed downward displacement of 
the left kidney without distortion of the calc 3 nes (fig i, ^ translumbar 
aoitogram again showed the displacement of the left kidne 3 with a translucent 
mass aboye the kidne 3 demonstrating its arterial blood supply (flg j 
Surgical exposure, using a left post-lumbar rib resecting incision, reyealed the 
thin yyailed adrenal cyst The 03 st was not attached to the kidne 3 but the upper 
pole of the kidney was indented by the pressure from the C 3 st It yias readily 
remoyed intact with the adrenal gland adherent on its medial surface (fig 2 , A) 

Reid It anninl meeting Southea^tem Section of 4mencnn Irological A^ociation 
Holly M ood Beach Fla March 25-29 1956 
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Fig 3 Microscopic section revealed adrenal cortex peripheral to cvst vail 

Examination of the specmien bj Dr R S Totten ret ealed a multiloculated 
thin a ailed ctstic mass, measumig 10 b\ 7 bj 6 cm The external surface was 
smooth and had a feu tags of bnght x ellou fat \dherent to one surface u as a 
thm, Y shaped deposit of pale x elloxxTsh-orange tissue resembhng adrenal cortex 
The mass was fluctuant and contamed 70 cc of clear amber flmd and soft, gelati¬ 
nous matenal adherent to the hnmg of the caxntx It was dinded mto multiple 
connecting loculi See figure 2, B 

^Iicroscopic examination Multiple sections of the cxst showed a Inung of 
lanunated collagenous matenal (fig 3) Penpheral to this lajer m sex era! sec¬ 
tions x\ ere renmants of adrenal cortex Xo epithehal cells \\ ere seen xiithin the 
cxst 
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SURGICAL TREATMENT OF SEROUS CYST OF THE KIDNEY 

GEORGE C PRATHER 

The purpose of this paper is to present a simplified surgical techmque for the 
treatment of serous cyst of the kidney along inth follonuip observations indi¬ 
cating no postopeiative lecuirence of the cyst 
The treatment of serous cyst of the kidney may be expectant if the differenti¬ 
ation from solid tumor is certain, although I peisonally doubt that a correct diag¬ 
nosis can be made consistently mthout surgical inspection 
Aspiration of the cyst as a form of treatment has been suggested by Dean in 
selected cases The feai of overlooking the presence of solid tumor associated 
vuth the cj'^st has pi evented me from adopting the aspnation technique 

I know of one elderly woman who apparently cuied hemelf by falling over the 
back of a chair, stnkmg the flank aiea and mpturing the cj’^st Although effective 
in ehminating the mass, we cannot recommend this program for general use 
The commonl}^ accepted surgical treatment of serous cyst of the kidney is 
complete excision or enucleation of the cyst, or destruction of the epithelium of 
the cyst vail on the surface of the kidney by chemicals or electrocoagulation 
follomng excision of the paiietal portion of the cyst These operations have been 
proposed m the excellent standaid urological texts of Watson and Cunmngham, 
Young, Hmman, Cabot, McCrae, Dodson, Rolnick, and Campbell (Denung 
chapter), and m comprehensive papers by O’Conor, Math6, and Shivers and 
Axiliod 

Probably the basis for the recommendation of excision or destruction of the 
msceral epithelium of tlie cj^st in contact vnth the kidney is the elimination of 
any continued secretion by remaining C 3 ^st v all v hich might lead to recurrence 
of the C 3 ’^st 

The surgical removal of the insceial wall of the cyst can be a blood 3 ^ procedure 
The destruction of the visceral layer b 3 '^ chemicals or electrocoagulation can pro¬ 
duce an intense reaction v hich may lead to postoperative discomfort, edema of 
the surgical mcision or sterile abscess 

I do not beheve it is necessaiy or even advisable to tieat the visceral layer of 
the C 3 ^st on the surface of the kidney The basis for this statement is uniform suc¬ 
cess vuth simple excision of the parietal cyst v all m ei a period of 25 years and 
no knovm recurrence m the cases so treated The logic of the operation may be 
somevhat similar, although b 3 ’^ no means identical to the surgical coriection of 
h 3 -drocele Certainly no one attempts to remoi e or destroy the nsceral tunica 
vaginalis on the suiface of the testis during operation for hydrocele 

The technique is not nev vith me I learned it from the late E Gran\ ille Crab¬ 
tree, and I behe^e the procedure has been used b 3 some uiologists for 3'ears 
Keyes indicated that the C 3 st ma 3 be permanently cured by “excising the top of 
the cvst ” Colby’s text reflects this opinion, and Priest]e 3 agiees that it is not 
necessar 3 ' to rcmo\c or destro 3 ^ the portion of the C 3 ^st wall attached to renal 
substance 

Head at annual meeting Sontheasicm Section of Xmencan Urological Aa-ociation 
Holl\«ood Bencli Fla Xinrcli 25-29, 195C 
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The operation descnbed herein and ilhistrited in figure 1 consists of the fol¬ 
lowing steps exposure of the ladnex through the incision of choice separation 
of perirenal fat from the area of the e\st, puncture and aspiration of cist fluid 
inspection of the iiitenor of the cist for possible tumor, excision of the panetal 
portion of the cist nail to uithiii 1 cm of the renal cortex, hgation of bleeding 
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Fig 2 A, preoperative retrograde pvelogram in January 1947 Serous 05 st at upper 
pole of left kidne 3 , and stone in loner left ureter are shomi B, postoperative excretory 
urogram in Julj’’ 1953 (renal margin retouched), shows no recurrence of cj'st or stone 



Fig 3 1, prcoperatne retrograde pxclogrnm shows two large serous cjst!, of the right 

kidnci, ^o^ember 1951 B, postopcratne roentgenogram of renal areas December 1952 
shows normal right kidnei outline ’ 



SEROCS CYST OF THE KIDXET 
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Fig 4 4, preoperatne retrograde prelogram, October 1946, sho^rs large serous erst at 
lower pole of right hdnei B, postoperative evcreton urogram (renal margin retouched) 
\pnl 19^, shows normal lower pole of right ladnei 


points, and closure of the muscle lai ers and shtn, mth Penrose drain placed to the 
penrenal tissue 

In order to hat e etndence bt roentgenogram ns well as b^ phj sicnl e\anuuation 
that no recurrence of the ct st had taken place, sl\ of our patients operated upon 
m this manner n ere studied 1 to sl\ j ears later b\ means of plain roentgenogram 
of the renal areas or bj intrat euous urographj Illustratir e findmgs ma\ be ob- 
sened in figures 2 to 4 All patients are asjTnptDmatic and none show erndence 
of recurrence of cj st 

The operation described is simple, aroids the hazards of raoie extensile lenal 
surgeiT and pernnts rapid recoi erj 


STTAniERE 

Simple excision of the parietal naU of the serous cist is adiocated It is not 
necessan to remoie or destroj that portion of the cist nail is Inch is m contact 
inth the cortex of the kidnei Follou'up studies of some of our patients show no 
recurrence of the cj st 

IISO Beacon Si, BrooUinc 46, 4Iass 
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co:mplicatioxs or xephrolithoto^^iy with speclajl 

REFERENCE TO SECONDARY HEMORRHAGE 


WILLIS P JORD4X LR wd GILBERT C TOMSKE'i 

From {he Veterans ■idimiustration Hospitals, Veir Orleans Louisiana, 0'>d La^ 

and the Department of Lroloqy, Tiilane linircrsitij of Louisiana School of Medicine, 

\ cir Orleans 


The medical hterature contains little statistical data concerning the incidence 
ol the tv. o most serious comphcations of nephrolithotomj, nanieh, secondary 
hemorrhage and urinarj fistula In the operations collected fioin the litera 
ture bj Abeshouse and Lemian, nhicli coiered the period from 1922 to 1929, 
the incidence ranged from 3 5 per cent, in Tardo’s 316 operations, to 33 3 per 
cent m Papin’s 12 operations, and was 10 5 per cent for the nhole senes In 
Gottstein’s 215 collected cases, which Abeshouse and Lemian mention but do 
not mclude m their tabulated data, the mortahti rate was 11 2 per cent, and 
secondarj nephrectomi was necessara m 87 cases, 40 per cent It should be 
noted, howeier, that these figures concern a period in which neither modern 
surgical techmques nor modem antibiotics were eniploj ed 

Jolj reported 2 cases of sei ere secondan hemorrhage m 67 nephrohthotonnes 
performed at St Peter’s Hospital, Dublin, duiang the period 1915-1924, but 
reported in 1940 that his personal expenence included a total of 5 cases, though 
he did not state m how mam operations thea had occurred In 3 cases, one of 
which was fatal, secondarj nephrectoma was necessarj to control the bleeding, 
and m the other 2 cases, m w hich bleeduig ceased spontaneouslj, the kidney 
was later remoi ed for continued sepsis 

In 1,247 nephrohthotonnes collected bA Abeshouse and Lemian, the mcidence 
of persistent umian fistula w as 12 5 per cent, the range extendmg from 3 65 
per cent m Brongersma’s 82 cases to 21 1 per cent m Tardo’s 288 operations 

The impetus for this studi of the complications of nephrohthotomv w ns the 
occurrence of intractable hemorrhage m 2 cases mthin a short period of time 
Our senes consists of 75 operations perfomied at the Yeterans Adnnmstration 
Hospitals at New Orleans and Lake Citi, Flonda, and Chanty Hospital of 
Lomsiana at New Orleans dunng the \ears 1950-1955 inclusne About two- 
thirds of the operations w ere perfomied at Chantj Hospital 

Our analjsis was chiefij hnnted to those comphcations which arise from the 
special character of the operation The 2 cases of atelectasis and the 4 cases of 
thrombophlebitis, all of which reqmred secondan snrgerj m the fomi of either 
superficial femoral ligation or hgation of the aena caaa, nnght haae followed 
ana aanetj of major surgen and need no special discussion The single death 
m the senes was caused ba puhnonara tubeiculosis and was not attnbutable to 
the taqie of surgera perfomied 


Read at annual meeting Southeastern Section of 4menean Urolocieal 
Holhnood Beach, Fla , IMarch 25-29, 1956 
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ANALYSIS OF CASES 

The comphcations leferable to the renal surgery m these 75 cases were as 
follows 

Secondary hemorrhage occurred in 7 cases, 9 0 per cent, which is of the same 
order as the 10 5 per cent repoited by Abeshouse and Lerman in their 1,482 
collected cases The hemorrhage uas controlled by consenmtive measures m 2 
cases but nephrectomj'^ was required m the other 5 

Peisistent unnary fistula occmred in 6 cases, all instances of severe infection 
m V hich dramage by nephrostomy had been necessary for long penods of time 
The fistula closed spontaneously in 5 cases, but the remammg patient required 
nephrectomy for a persistent renocutaneous fistula 

Pennephric abscess occurred m 2 cases In 1 instance, m which the infection 
was Proteus m character, surgical drainage was sufficient In the other case, in 
■which infection was caused by Staphylococcus aureus, nephrectomy was neces- 
sarj' 

In 7 cases lecurrent calculus foimation was a delayed comphcation, and 
nephrectomy was leqmred m 4 instances In 2 other cases the kidney became 
essentiallj’’ functionless after opeiation 

In all, the complications which aiose because of the special t 5 q)e of surgery 
performed m these 75 cases numbered 24, almost 33 per cent In 11 instances 
nephiectoniy was required, either immediately, as a hfesaiung measure, or at 
some time after operation Two other patients suffered, in effect, a physiologic 
nephrectomy, because they were left with functionless kidneys In Joly’s opin¬ 
ion, if everj’’ patient who had recovered spontaneously from secondary hemor¬ 
rhage could be e\anuned at a later date, the kidne}’^ w ould be found to be prac- 
ticallj'’ useless Such an investigation, as he states, does not seem to have been 
carried out 

This IS a high incidence of comphcations and poor results for an operation 
that IS designed to be conservatn e and to preseiwe function It supports the 
statement of Jo^q which is concurred in by Abeshouse and Lerman, that neph- 
rohthotomy is attended bj’’ such risks from secondary hemonhage that the 
operation should be emplojmd only when it is qmtc impossible to remove the 
calculus through an incision in the renal pehns 

URIAARI FISTULA 

Uiinarj'^ fistula is usually the lesult of gross infection, prolonged drainage by 
nephrostomj, or failure to lecognize the existence of a ureteral obstruction In 
Jo] 3 ’s opinion, the principal cause of persistent fistula is the attempt to remove 
stones bv a conseriatne technique m cases in which nephrectomy is indicated 
There is no doubt in our owm minds that a more careful c\ aluatioii of the status 
of the kidnc} befoie the precise operation was decided upon would increase the 
incidence of nephrectom3 but would greatb^ reduce the incidence of unnar 3 '' 
fistulas caused Id failure to emplo 3 the radical operation w hen it is indicated 
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SECOND AEI HEMORRILAGE 

Secondarj hemorrhage, the most frequent and most senous complication of 
nephrohthotomj, usualh occurs between 7 and 10 days aftei operation but may 
occur as late as 3 weeks afterward In most instances the bleeding is mterual, 
the blood passmg down the ureter from the pehns and thence into the bladder, 
but occasional!}', as in a case m our senes, fresh and clotted blood makes its 
exit through the wound m the flank Blood loss is frequentl} massn e and shock 
is hkely to be se\ ere Pam is also sei ere m most cases because of the obstruction 
of the ureter b} blood clots 

The pathogenesis of seconder} hemorrhage after nephrolithotomy is explamed 
b} infarction of the renal parench}Tna, which may or may not be associated mth 
infection The cham of e\ ents is clear With ex ery mcision into the renal cortex, 
man} small terminal x essels are sex ered Also, as in ex er} x\ ound, there is a thm 
la} er of necrotic tissue m the x\ ound edges This area of necrosis is increased by 
XXhat Jol} calls “defectixe” suture of the wound The mattress t}'pe of suture, 
m which strangulation of tissue is frequent, was used in all 7 cases of secondarj' 
hemorrhage in our senes 
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ANALYSIS OF CASES 

The complications referable to the renal surgery m these 75 cases were as 
follou s 

Secondary hemoiThage occurred in 7 cases, 9 0 per cent, which is of the same 
ordei as the 10 5 per cent reported by Abeshouse and Leiman in their 1,482 
collected cases The hemorrhage was controlled by conservative measures m 2 
cases but nephrectomj'- was required m the other 5 

Pereistent urinary fistula occurred m 6 cases, all instances of severe infection 
m V hich drainage by nephrostomy had been necessary for long penods of tune 
The fistula closed spontaneously in 5 cases, but the remaming patient required 
nephrectomy for a persistent renocutaneous fistula 

Peiinephric abscess occurred in 2 cases In 1 instance, in which the infection 
was Proteus m character, suigical dramage was sufficient In the other case, m 
ivhich infection was caused by Staphylococcus aureus, nephrectomy was neces¬ 
sary 

In 7 cases lecurrent calculus formation was a delayed complication, and 
nephrectomy uas lequiied in 4 instances In 2 other cases the kidney became 
essentiall}^ functionless after opeiation 

In aU, the complications vhich arose because of the special type of surger}’^ 
performed in these 75 cases numbered 24, almost 33 per cent In 11 instances 
nephrectomy vas reqmied, either immediately, as a hfesanng measure, or at 
some tune after opeiation Two other patients suffered, in effect, a physiologic 
nephiectomy, because they vere left nith functionless kidneys In Joly’s opm- 
lon, if everj" patient vho had recovered spontaneously from secondary hemor¬ 
rhage could be examined at a later date, the kidney would be found to be prac- 
ticall 3 " useless Such an investigation, as he states, does not seem to have been 
carried out 

This is a high incidence of complications and poor results for an operation 
that is designed to be conseiwative and to pieserve function It supports the 
statement of Joly, nhich is concurred in by Abeshouse and Lerman, that neph- 
rohthotomj" is attended bj" such risks from secondar 3 r hemorrhage that the 
operation should be employed only nhen it is quite impossible to remove the 
calculus through an incision in the renal pehus 

URIAARI FISTULA 

Uimar3 fistula is usually the result of gross infection, prolonged drainage by 
nephrostom3, or failure to lecognize the existence of a ureteral obstruction In 
Joly’s opinion, the principal cause of persistent fistula is the attempt to remove 
stones b3" a conser\atne technique m cases in vhich nephrectomy is indicated 
There is no doubt in our omi minds that a more careful e\ aluation of the status 
of the kidne3 before the precise operation vas decided upon Mould increase the 
incidence of nephrectomv but Mould greatly reduce the incidence of urinary 
fistulas cau'^d b3 failure to emplo3 the radical operation m hen it is indicated 
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SECONDARl HEMORRHAGE 

SGCondEr}^ liGniorrliflgGj tli6 most frccjUGiit End most soiious complicEtioii of 
nepkrohthotomj^ usuElly occurs between 7 and 10 dnj's sfter opeistion but may 
occur ES lEte es 3 weeks afterward In most instances the bleeding is internal, 
the blood passmg down the ureter from the pehus and thence into the bladder, 
but occasionally, as in a case m our series, fiesh and clotted blood makes its 
ent through the w ound m the flank Blood loss is frequently massn e and shock 
IS hkely to be sei ere Pam is also severe m most cases because of the obstruction 
of the uretei bj-^ blood clots 

The pathogenesis of secondary hemorrhage after nephrolithotomy is explained 
bj’^ infarction of the renal parenchyma, w hich may or may not be associated wnth 
infection The chain of eAents is clear With every incision into the lenal cortex, 
many small terminal A^essels are sei ered Also, as m everj^ w oimd, there is a t hin 
la 3 ’^er of necrotic tissue m the w ound edges This area of necrosis is increased bj’’ 
what Joty calls “defective” suture of the wound The mattress tjqie of suture, 
111 which strangulation of tissue is frequent, was used in all 7 cases of secondary 
hemorrhage in our senes 



•i rangulntion of tisbue infarction, and secondnn hemorrLEe S tpchn^ ^ / sequence of 

closure after nephrohthotoni} b% approxnmation of edges imh doklUp^nh ^ of nephrotomj 
tied o^ er pieces of fat Technique eliminates nst of ^ r ^ ° ^ suture, 

mlicrent in closure b\ mattress sutures rongulation of tissue and infarction 
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J 0 I 3 ' places great emphasis upon mfectiou as a contributor}^ factor in second- 
ar}”^ hemorrhage This seems a leasonable pomt of rnew It is entirel}'^ concen^able 
that mfectiou would dela}^ natural healing processes and would increase the 
sloughing, necrotic zone of tissue alw ays present m the edges of the w ound 

In one case in our series an inteiestmg contributoiy factor was the develop¬ 
ment of hj^popiothrombinerma This patient had received terram 3 ’^cin for 
sereral days before and after smger}’-, and it was assumed that ntamin K 
formation had been mlubited because of sterilization of the lower bowel The 
bleeding ceased as soon as the antibiotic was discontinued and rntamin K w as 
prescnbed 

CLOSURE OF THE RENAL PARENCHATMA BA AN IMPROATID TECHNIQUE 

The leAuew of these 75 cases and, m particular, the anatysis of the 7 cases of 
secondaiw’’ hemoirhage, led us to change om technique of closme of the renal 
parench 3 Tna This technique, to our knowledge, has not prernousl}’^ been de- 
scnbed It has been used durmg the past 3 eai in 15 cases, which are not included 
in the 75 cases anatyzed and in which, it would seem on the basis of the premous 
expeneuce, one or more cases of secondar}’^ hemorrhage might otherwise hare 
been expected Instead, lecoAer}^ in all of these cases was smooth and uncom¬ 
plicated 

The leiial paieuch 3 Tna was closed m most cases in this senes of 75 cases, and 
in all 7 cases of secondar}’- hemorrhage, b}’' mattiess sutures (fig 1, *4) ObAiousl}’’, 
this t 3 TDe of suture results in stiangulation of tissue, with increase m the area of 
neciosis present m all wounds, and thus mcieases the chances of secondar} 
hemorrhage 

The technique which we har e used foi the past 3 ear in oui opimon elinunates 
this iisk The cah^x is fii-st closed with mteimpted sutuies of 000 catgut All 



Fic 2 Tcclmique of nephrotom\ closure after nephrolithotonn show n in figure 1 
utihzition of Dec s renal needle-- in-tead of the Keith needle 


B \\ ith 
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large ^essels are tied separateh The ^^ound m the cortex is then approxnmated 
b^ mtemipted double sutures of chromic Xo 1 catgut, tied oier pieces of fat 
and muscle on each side of the u ound (fig 1 B) A large, cun ed, cutting needle 
or a straight Keith needle (fig 2) can be used, but our ouai preference is for the 
crochet ti-pe of needle designed bi Dee (fig 2), the use of u Inch greatlv smiph- 
fies closure 

Xeither strangulation nor constnction of renal tissue has been obsen ed in ani 
of the 15 cases in which we hai e used this technique dunng the past i ear, and 
hemostasis has mi anabli been satisfactori' 

Xephrostomi is emploi ed after nephrohthotomi onli when it is clearli indi¬ 
cated In our opimon, it is an additional mntation to necroas and infection of 
the pareuchnaal tissue If drauiage is necessari" for as long as 2 or 3 v. eeks, i\ e 
prefer, if it is at all possible, to mstitute it through a straight rubber catheter 
placed directlv mto an opemng in the pelns rather than mto the renal cortex 
In our expenence, the readts of dramage by p\elostom\ haie alwajs been 
satisfacton 

SODtARF 


Secondaia' hemorrhage and persistent urman fistula are the most frequent 
comphcations of nephrohthotom\ The reported mcidence is close to 10 per 
cent and nephrectomi is necessan to control the bleedmg m half or more of 
all cases An analysis of a personallj collected senes of 75 cases leads to the same 
conclusions 

Secondan hemorrhage is presumabh the result of necrosis and infarction of 
the renal parenchnna, which, it is reasonable to assume, are attributable, m 
mam cases, to the use of mattress sutures for closure of the parenchjTiial wound 
A techmque of closure is descnbed m winch these nsks are ehmmated and which 
has been used successfully m 15 cases dunng the past j ear 
The most frequent cause of persistent unnaix' fistula is the performance of a 
conser\ atu e operation on a grossh diseased kidney, for which nephrectom^ is 
uidicated An m erlooked obstruction of the ureter is another frequent cause 
Because of its senous consequences, nephrohthotomi should not be performed 
unless there are defimte contrmndications to management of the case bi p\ elo- 
hthotomi 


REFEREXCES 

Ler\li\, SiiirEL Partial nephrectom\ veisus pielolithotoim and 
neplirolithotom\ in the treatment of localized calculous disease of the tidnei mth a 

Intemat Ab=tr Surg in Surg , Gmec Ob==t , 

JolW Stone and Calculous Disease of the Unnan Organs St Louis C V Mosbi 



The Journal of Urolooi 
^ ol 77 No 1 JttGuaw 1957 
Printed in L S A 


A'lEDIAL RENAL PTOSIS 
PAUL W SANDERS, JR, 

From The DeparUnent of Urology, Medical College Hospital, Charleston, S C 

INIedial lenal ptosis designates a sjnadrome bj" which the kidnej' may migrate 
fiom its noimal fossa, acioss the midlme It is not associated wnth nor should it 
be confused w ith caudal ptosis Associated w ith this abnormal renal movement is 
upper quadrant discomfort, i arjnng m mtensity of paui from mild to severe and 
hainiig tendency to ladiate dowmward 

To my knowledge, two such cases have been previously reported, both bj’’ 
George Piather, who suggested the term of medial leiial ptosis The case I am 
presenting is that of a woman, aged 43, well developed, and above average in 
stature She complained of hainng nagging pams in the upper right quadrant for 
15 3 mars This pain would radiate downward to right flank and thigh She stated 
that qmte often she woidd ha\e nausea and a feehng of something “jumping 
around” m her abdomen The patient stated that she expenenced acute and 
se\ere pain at tmies on assuming an upnght position after leamng over She 
stated that she could feel a mass in hei upper nght abdomen w hich she could, at 
times, push oi er to the opposite side 

On ph 3 "sical exaimnation, a mass that could be moved medially was felt m the 
uppei right abdomen, and iias beheved to be the kidue 3 ' 

C 3 ’’stoscop 3 ^ and the usual retrograde p 3 ’'elograms were done, the films being 
taken in the supine (fig 1, A) and upnght (fig 1, B) positions The pyelographic 
studies re\ealed both kidneys normall 3 ’- placed, good cal 3 ’'ceal fillmg, and only 
rmumial descent on the upnght film These findmgs caused some doubt as to 
whether or not the mass that w as palpable w as reaU 3 ’' the kidne 3 '' 

A senes of gastiointestinal studies weie done and reported as normal 
The patient was requested to leturn to 013 ’- office On c 3 "stoscop 3 '', catheters 
were passed to each renal pehis The patient was then requested to assume a 
half-sitting and forward position, and asked to manemer this mass medial^q 
holding It w ith her right hand This being accomplished, \-ra 3 " studies w ere made 
with catheters m place (fig 2, 4) and also a nght pyelogram (fig 2, B) 

The films taken at this time 3 ielded different information than the ones taken 
b^ comentional methods The nght kidne 3 ’^ was cleail 3 iisualized oieilapping 
the left kidnc 3 As soon as the kidne 3 was released it jumped back to its noimal 
position 

Suigical exploration revealed the kidney Riiig m its normal fossa On the 
medial side a wide defect 111 its fascial and paracapsulai coienng perimtted the 
kidiicc to be easih pushed mediall 3 across the nudhne This defect was closed 
and iiephiopexi was performed with excellent clinical and anatormcal results 
I do not bclieie that medial renal ptosis is a common ontlt^ Howeier the 
diagnosis will be difficult to make unless cases under suspicion aie examined 

Roi.I at mnuil meeting Soutlma-tern Section of Ameni an L rological Association 
Holhwooil Bcicli rii March 2->-20 19oG 
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specifically foi this condition This can best be done after cystoscopj^ and, before 
remo\nng catheters, by having patient placed on regular \-ray table in lateral 
decubitus position u ith affected or pauiful side up, making retrograde pj^elogi’ams 
and taking an antei oposterior view 


SmiMARY 

A case has been presented that demonstrates medial mobility of the kidney, 
giving rise to symptoms not associated vnth other pathological changes 

The term, medial renal ptosis, I believe, is apphcable and smted to this syn¬ 
drome 
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RENAL FUNCTION IN DOGS FOLLOAVING TRANSPLANTATION OF 
THE URETERS TO AN ISOLATED SIGIMOID POUCH 


WILLY INIATHISEN, WILLET F WHITMORE, HENRY T RANDALL and 
KATHLEEN E ROBERTS 


From the Departments of Surgery, Urology and Medicine, Memorial Center, and the Andre 
and Bella Meyer Physiology Laboratories, Sloan Kettering Institute, 

New York, N Y 


Hypeichloremic acidosis foUoMing transplantation of the meters into the colon 
IS a well defined chmeal entity The pathogenesis of the plasma h 5 ’-perchloiemia 
has been extensively studied and asenbed to vanous factors predisposing to re¬ 
nal d 3 '^sfunction,i - * Reflux of colonic unne and bactena to the urmar}^ pehas 
secondarj’^ to elevated intracolonic pressure has been reported to underl}'^ the 
recurrent episodes of ascending p 3 ''elonephntis in some patients wnth ureterosig- 
inoidostom 3 H 3 ’-dronephrosis resulting from partial obstruction secoudar 3 ^ to 
ureteral stneture in the region of the anastomosis is also significant m compro¬ 
mising renal function and in predisposing to renal infection The pathological 
alterations in the kidney resulting from hydronephrosis and p3donephritis lesult 
in a progress!! e decrease in glomeiular filtration rate and lenal blood flow' •' ® In 
the patients whose renal blood flow' and glomerular filtration are severl 3 ' compio- 
mised, there is decreased renal axcretion of phosphate and chlonde and the aci¬ 
dosis is enhanced b 3 ' impaired tubular exchange of ammoma and titratable acid 
for sodium * 


A mpple type of ureterointestmal anastomosis has pre!'iousl3' been reported^ 
With the dual pmpose of preventing the reflux of bactenal contents from bow'el 
to renal pehns and of decreasing the incidence of stneture formation at the uretero- 
colomc junction Use of this anastomosis m conjunction wnth an isolated sigmoid 
pouch obtained through use of a diverting colostomy promded the axpenmental 
preparation employed 

The expenments reported here were earned out on dogs to study renal alter¬ 
ations and bowel absorption follownng this t3pe of ureterointestmal anastomosis 
either into an isolated sigmoid pouch or into the intact colon None of the ammals 
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Fig 1 Surgical teclinique utilized in performing the ureterointestinal anastomosis (See 
text ) 

•mth the anastomosis of the meters to the sigmoid pouch as desenbed here de¬ 
veloped hj'dronephrosis or pyeloneplmitis, and the pouch remained free of bac¬ 
terial infection 

METHODS 

Surgical lechniquc The mam principle in transplanting the ureters to the 
bon el is to form a bow el nipple for the opemng of the ureter The techmque for 
transplantation is the same as previouslj reported* with the following modifica¬ 
tions ilhistiatcd 111 figure 1 
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URETER A.L TR-VMSPDINTATION 29 


The ureters aie exposed through a nudhne incision and cut close to the bladdei 
To ensure an adequate blood supply to the end of the ureter we have used a 
flourescein* test, i e 5 cc flouiescein solution is injected intraA'-enously and the 
end of the ureter is obsen'ed under a quartz lamp If the ureter fluoresces, a 
sufficient blood supply is assured 

The end of the ureter is incised on its postenoi hp and anchoied tiansversely 
to the long axis of the sigmoid, but longitudinally to the axis of the bowel flap, 
using fine silk sutures passing through the outer layer of the uieter, one at the 
apex and one at the base of the bowel flap The bon el is incised longitudinally 
at the tip of the ureter donm to the mucosa for a distance coriespondnig to the 
circumference of the ureteral stoma The musculature is dissected from the mu¬ 
cosa, laterally, for a n idth of 1 cm by means of mosquito forceps The bon el 
mucosa is then incised The postenor portion of the free end of the ureter is su¬ 
tured to the bon el mucosa using 5-0 silk on an atraumatic needle At this stage 
a fine rubber catheter is passed up the uieter A bowel flap is made by incising 
the musciflans and the mucosa of the bowel at each side of the ureter for a length 
of 2 cm The anterior circumfeience of the free end of the ureter, i e the anterior 
part, IS now sutured to the bon el mucosa The sides of the bowel flap are then 
brought togethei in front of the ureter using mteirupted fine silk sutures nhich 
should include the outei layer of the ureter A nipple or papilla is thereby formed 
which projects into the lumen of the bowel The remaimng opening m the bowel 
IS closed in tno layers by mteirupted sutures, the second layer of sutures is 
started at the base of the flap and the catheter is left in to prevent constriction 
of the uietei until the imtial sutures have been placed The catheter is then le- 
moved and the remaining opemng in the bowel is closed in two layers The 
bon el IS anchored firmly at the site of anastomosis to prevent any tension on the 
anastomosis or kinking of the ureter 

In our experimental studies n e used 12 mongrel dogs weighing between 10—20 
kilograms In one group, the ureters were transplanted to a sigmoid pouch bladder 
and a proximal colostomy was performed In another group, only one ureter was 
transplanted to the bon el leainng the opposite ureter and kidney intact After 
the operation the dogs were kept in the kennel three to seven months befoie 
any experiments n ere performed 

Procedure In the animals with umlateral ureteral transplants, renal function 
and colomc absorption n ere studied in the kidney with the ureter transplanted 
to the hovel In the animals vith both ureters tiansplanted to the colon, renal 
function was studied in both kidneys simultaneouslj’- The renal function studies 
reported here included measuiements of inuhn and para-aminohippurate clear¬ 
ance and excretion of aramoma, chlonde, sodium and potassium Pnor to the 
bcgimung of the experiment, indwelling catheteis were inserted into the rectum 
and into the bladder for the collection of unne Electrolyte excretion was then 
measured a) dunng a control interval in xihich urine was diaining freety through 


encountered some difficulty m transnlantine the ureters to the sigmoid m 
dogb because of the great difference between the thick walled colon and the small ureter 

ffiund m%ttman\neTer‘''^‘ 



28 


]\L\'1HISEN, ■\\HITMORB, RANDALL AND ROBERTS 



Fig 1 Surgical technique utilized in performing the ureterointestinal anastomosis (See 
te\t ) 

t\qth the anastomosis of the meters to the sigmoid pouch as described here de¬ 
veloped h 3 'droneplirosis or pt elonephi itis, and the pouch remained free of bac¬ 
terial infection 

METHODS 

Surgical technique The mam pnnciple m transplanting the ureters to the 
boM el IS to form a boM el nipple for the opening of the uretei The techmque for 
transplantation is the same as previously reported® wath the follovang modifica¬ 
tions illustrated in figure 1 



re\\l function in dogs following 
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The ureters are exposed through a midhiie incision and cut close to the bladdei 
To ensure an adequate blood supplx to the end of the ureter we haxe used a 
flourescein* test, i e 5 cc flouresceiii solution is injected intrai enousl} and the 
end of the ureter is obsen ed under a quartz lamp If the ureter fluoresces, a 
sufficient blood supplj is assured 

The end of the ureter is incised on its postenor hp and anchored transversel} 
to the long axis of the sigmoid, but longitudinaUj to the axis of the bowel flap, 
using fine silk sutures passing through the outer la 3 er of the meter, one at the 
apa\ and one at the base of the boivel flap The bow el is incised longitudinaU} 
at the tip of the ureter down to the mucosa for a distance coiTesponding to the 
crrcuniference of the ureteral stoma The musculature is dissected fiom the mu¬ 
cosa, laterallj', for a width of 1 cm b}- means of mosqmto forceps The bowel 
mucosa is then incised The postenor portion of the free end of the ureter is su¬ 
tured to the howel mucosa using 5-0 silk on an atraumatic needle At this stage 
a fine ruhher catheter is passed up the metei A bowel flap is made b 3 ' incising 
the niusculans and the mucosa of the bowel at each side of the ureter for a length 
of 2 cm The antenor circumference of the free end of the ureter, i e the antenor 
part, IS now sutured to the howel mucosa The sides of the bow el flap are then 
brought together in front of the ureter using interrupted fine silk sutures which 
should include the outer la 3 er of the ureter A mpple or papilla is thereb 3 ' formed 
which projects into the lumen of the bowel The remaimng opemng m the bowel 
is closed m two la 3 'ers b 3 ' interrupted sutures, the second laier of sutures is 
started at the base of the flap and the catheter is left m to prevent coiistnctiou 
of the ureter until the imtial sutures hai e been placed The catheter is then re- 
moied and the remaming opemng m the bowel is closed in two la 3 '’ers The 
bowel is anchored firml 3 at the site of anastomosis to prec ent an 3 ' tension on the 
anastomosis or kinking of the ureter 

In our experimental studies we used 12 mongrel dogs w eighmg between 10-20 
kdograms In one group, the ureters were transplanted to a sigmoid pouch bladder 
and a proximal colostomx' was performed In another group, onl 3 ' one ureter was 
transplanted to the bow el leaimg the opposite ureter and kidne 3 ' intact After 
the operabon the dogs were kept in the kennel three to sei en months before 


anc experiments w ere performed 

Procedure In the amnials with unilateral ureteral transplants, renal function 
and colomc absorption were studied m the kidnex with the ureter transplanted 
to the bowel In the ammals with both ureters transplanted to the colon, renal 
funebon was studied m both kidne 3 s smiultaneoush The renal funebon studies 
reported here included measurements of muhn and para-ammohippurate cleai- 
ance and excretion of ammoma, chlonde, sodium and potassium Pnor to the 

epnmng of the experiment, indwelhng catheters were inserted into the rectum 
an into the bladder for the collection of unue Electrop-te excretion was then 
measured a) duniig a control inten'al m which imne was draining freeh through 

dop'beeause difficulU in transplanting the ureters to the sigmoid m 

^^e har e iound hone^J 1 m thick-walled colon and the smaU ureter 

found m the human urlter'^ ^«PPb to the dogs ureter is better than that 
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the indA\elhng catheters and b) mth the rectal catheter clamped and imne 
stored in the colon or sigmoid for intenmls up to 120 minutes 

The absorption of ammonia from the colon n as measured by placing a poly¬ 
ethylene catheter or an indwelhng needle in 1) a penpheial artery, 2) the supenor 
mesentenc vein, and 3) the sigmoid vein Simultaneous samples of bloods dravn 
from these three sites and samples of mine from the colon oi bladder v ere ana¬ 
lysed for their content of uiea, ammonia, chlonde, pH, and phosphate In four 
expenments, unne vas secured from a pyelotomy performed on the kidney with 
its meter transplanted and the chemical analysis of this unne compared to that 
of unne obtained from the colon 

Cheimcal analysis and methods for obtaimng the samples of blood and urine 
were earned out according to methods preinously desenbed ® Unne was collected, 
the pH done immediately and the specimen then stoied mth a preservative for 
subsequent anal 3 ’’sis 


Table 1 Alterahons in electrolyte excretion resulting from storage of urine in colon 




Para Ammo 
Hippuratc 
Clearance 
cc/mm 

1 Unnao Excretion 


[ Clearance 
cc/min 

Potassiumj Chlonde j Sodium 
liEq^'min 


Dog 40 One ureter in sigmoid pouch 


a) Control 

b) Catheter clamped Urine retained 

in sigmoid 120 mins 

22 

! 

B 

27 

18 

52 

12 

24 

32 

Dog 136 One ureter in intact colon 



a) Control 

48 7 

128 

1 33 

179 

1 15 8 

b) Catheter clamped Urine retained 
60 mins 

33 

74 

25 

53 

1 77 


Dog 105 One ureter in sigmoid pouch 


a) Control 

1 

43 1 

150 

27 

228 

_ 

b) Catheter clamped Urine retained 
60 mins 

20 

96 

36 

16 



Dog SO Both ureters in sigmoid pouch 


a) Control 

93 

221 

11 

42 

16 

b) Catheter clamped Urine retained 

21 

78 

29 

9 

70 

120 mins 

1 


1 




Dog 95 One ureter in sigmoid pouch 


a) Control 

20 

72 

30 

30 

210 

b) Catheter clamped Urine retained 

19 

51 

29 

7 

252 

120 mins 

1 



1 

I 


' Roliort-- Iv L and Pitt- R F The innuence of cortisone on renal function and elec 

trol\ to excretion in the adrenalcctomized dog EndocnnoIog\ 60 51,1952 
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Table 2 Companion of animonio content tn ^tomotd van superior mesenteric vein and urine 
previous to and foUoinno sloranc of urine tn inioct colon and sxgmoid pouch 


Time 

) 

Cnne Aiamonia 
’ mEq L 

Blood Ammonia 
iiEq L 



Unne pH 

1 Pc\mc Unne | Unne 

SistQOid \ cm 

PcUnc Cnne 

1 Sipnoid tnne 

Dog 136 Ureter in sigmoid—colon intact 

Control 

j 22 ' 14 



6 0 


’ 6 0 


Urine retained 

in colon 





120 

! 33 122 

1 1 

1 7So 

» 


6 6 


1 S 0 

Dog 120 Ureter m sigmoid pouch—proximal colostomx 

Control 

,44 SI 

227 


6 5 


, 5 2 

Urine retained in sigmoid 

120 

2 2 6 3 

, 243 


4 S 


5 0 


RESULTS 

Alterations foUomng eleiation of miracolonic pressure The alterations caused 
by storage of urme m the sigmoid are illustrated m table 1, which shows para- 
aminohippurate and inuhn clearances and electrohde excretion a) during a con¬ 
trol intenal when unne was draining freelv from the rectal catheter and b) 
dining an mtenal when the catheter was clamped and unne was allowed to 
collect in the colon The clamping of the catheter resulted m elevation of mtra- 
colonic pressure to as high as 35 cm of water and as shown here, there was a 
decrease m renal clearances and a decreased excretion of chlonde These uere 
consistent findings following retention of unne in the colon and elevation of 
intracolomc pressure r^ardless of whether the ureter was transplanted to the 
agmoid pouch or the intact colon The significance of the decreased clearances 
of para-airunohippurate and inulin caimot be clearlv asenbed to changes in renal 
blood flon or glomerular filtration since these substances are aho absorbed 
across the bon el mucosa if allowed to remain in the bon el for a penod of tune 
It is hkeh, howei er, that the decrease clearances of these substances are not 
entireh due to bon el absorption, but probablv represent a decrease in renal 
function as well These studies do not indicate whether the decreased chlonde 
concentration represents a decrease m renal filtration of chlonde or whether it is 
due to bon el absorption 

The absorption of anmionia from the colomc unne n as studied bv companng 
the concentration of these constituents m the unne and m x enous drainage from 
1) a sigmoid x cm, 2) the supenor mesentenc x ein, and 3) the femoral arterx 
Mmultaneouslx Those detemmiations xxero done dunng a penod when unne was 
draining frcelx from the mdn elliiig rectal catheter and dunng mterx als of 60-120 
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minutes uhen the catheter uas clamped and unne retained either m the isolated 
sigmoid pouch or m the intact colon 

Table 2 shous the marked diffeience in the ammoma content of sigmoid vem 
blood and urine m one ammal inth letention of mane m the intact colon and in 
one ammal unth retention of urine m the sigmoid pouch As shoum m these a\- 
penments, theie uas no sigmhcant elevation of blood ammoma m either animal 
when the urine was draimng continuously from the rectal catheter In the dogs 
■uhose uietem had been tiansplanted to the intact colon, houevei, there was a 
marked elevation of ammoma both m the sigmoid vein and m the colomc unne 
when the rectal catheter was clamped and unne allowed to lemain m the intact 
colon foi 120 nunutes This vas a consistent finding in all of the ammals vnth 
ureteis transplanted to the intact colon 

Sirmlai measmements of ammonia content of urine retained m the sigmoid 
pouch and m venous drainage from the pouch aie also summanzed m table 2 
As illustrated, theie was no elevation m ammoma content of sigmoid vem blood 
01 m the unne fiom the sigmoid pouch even nhen the urine was retamed in the 
sigmoid for peiiods up to two horns No change in chlonde concentration m sig 
mold vein blood was measured either previous to or following retention of unne 
in the sigmoid pouch or the intact colon 

In four experiments, measmements of ammoma m mine obtained from the 
lenal pelvis v eie compaied to those obtained from the intact colon A significant 
difference m ammoma concentration of pehne mine and colomc unne was not 
measured when mine was draiiung freely from a lectal catheter The concentra¬ 
tion of ammoma in colomc unne exceeded that of pehne unne, onlj' mth storage 
of the unne in the intact colon for penods of 60-120 nunutes 

Pathological examination, intravenous pj'-elograms and direct observation 
faded to reveal any renal damage, pyelonephiitis or hydronephrosis m the 
dogs studied by us dunng the inteiwal langmg between 7-12 months following 
tiansplantation of the ureters to the sigmoid bladdei by the techmque herem 
described 

Blood elect! olytes remained within normal hmits m all animals whose ureters 
weie transplanted to the sigmoid pouch One ammal whose ureters had been 
transplanted to the intact colon de^ eloped hyperchloreimc acidosis and hypo- 
kalenua 


SDSULVRl VXD CONCLUSIOXS 

The tjpe of anastomosis into an isolated sigmoid segment as desenbed here 
w ould appear to offer the following adi antage the sigmoid pouch is sterde and 
should, therefore, decrease the chances of ascending pyelonephritis and 2) reflux 
of contarmnated colomc unne to the renal pelvis is ple^ ented It does not, how- 
c%er, pre^ent the decreased axcretion of chlonde when unne is stored m the 
pouch In this respect it is probable that a unnarj pouch which is contmuousb^ 
drained would offer a greater ad^antage Although a sigmoid segment has been 
used m these studies for transplantation of the ureter, other segments of lower 
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bowel sene equalI^ well for this purpose’ = This is supponed hi the finding 
of Pern et al ’ that human subjects with ureters transplanted to a sigmoid or 
ileal segment mav mamtam normal renal function and that the urme of these 
patients remamed sterile Bncker® has also reported that patients with isolated 
ileal pouches do not develop hvperchloremia 

Our obsen ations confirm the reports of elevated ammoma content m sigmoid 
t ein blood due to colonic absorption of ammoma In our experiments w e 
presume this was due to bacterial decomposition of urea in the intact colon smce 
a similar elevation of ammoma has been descnbed m infenor mesentenc 
vem blood m normal dogs and is not pecuhar to the situation of ureterointestinal 
anastomosis ^ The finding that ammoma was not elevated in the sigmoid t em 
or m the urme of animals with ureters transplanted to the isolated sigmoid 
pouch merelv reflects that the pouch was battenologicall> sterile 

’ Bnder Eugene Bladder substitution after peine ensceration Sure Chn X Am 
30 loll 1950 

Botce tv H and t S A Role of ammonia re ab^orp ion m acid-base imbalance 
foUotmg uretero^igmoidostoim J Urol 67 160 1052 

Roi^nberg L Phvsiologr of hvperchloremic aeido=is lollotring ureterosigmoid- 
o^tomv stndv of iirmarv reabsorption tnth radioactn e isotopes J Urol 70 560 1052 
-Sflen tv Harper H A ilaudslev D L and tVeinch tv L Proc Soc Exp Biol 
and Med 68 ISC 10>5 
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VESICORECTOSTOMY 
JOHNJ ROBBINS 

From the Department of Surgery, Section on Urology, University of Louismlle School of 

Medicine, Louisville, Ky 

Diversion of the urinary stieam in cases of lower tract disease is not a new idea 
Diversion to the skin has been practiced since the year 1556, when Pieire Franco 
reported the first suprapubic cystotomy Deliberate creation of a fistula betw een 
the unnary tract and the mtestinal tract is thus a relatively new procedure, hav¬ 
ing first been done in 1896 Ureterosigmoidostomy has not only permitted cura¬ 
tive surgery for many formerly incurable bladder lesions, but has given many 
more inoperable persons palliation from intractable pain of bladder mahgnancies, 
contracted bladder and so forth Hov ever, even utilizing the new er techmques of 
submucosal tunneling and direct mucosa-to-mucosa anastomosis, the procedure 
has a definite and considerable mortality, and wnth certain postoperative compli¬ 
cations Leadbetter and Clark reviewed 2897 reported cases and found a mortality 
rate of 15 5 per cent of 780 cases where all types of anastomosis were used, and 
cystectomy was not done They also reported normal postoperative pyelograms 
in only 67 per cent of 41 cases operated on by the combined tunnel and direct 
anastomosis We have seen a number of patients wnth lesions distal to the bladder 
who would benefit by diversion of the urinary stream, but the immediate and 
delayed hazards of ureterosigmoidostomy caused us to hesitate Therefore, it w as 
with extreme inteiest that we lead the leport of 2 cases of J G Moore of Pitts¬ 
burgh, in which he made an artificial communication between the bladder floor 
and the rectum The name, vesicoiectostomy seems descriptive and w ell suited for 
the procedure 

Vesicorectostomy may be indicated m any obstructing lesion distal to the 
vesical neck which fails to respond to the usual method of treatment Patients 
w ith inflammatorjq congenital or traumatic urethral strictures in whom resection 
or dilatation fails to produce the desired results are suitable candidates, as are 
those wnth urethroperineal, uiethroscrotal or urethrorectal fistulas Obstructing 
prostatic mahgnancies maj’' be bj’’-passed by this method and the patient made 
sjTnptom-free foi a time Destructive lesions of the urethra which would require 
permanent cystostomy maj-^ thus gam rehef w ithout the burden or complications 
of catheter life, and without any increase m operatue mortality over that of 
cjstostomj^ It maj" also prove valuable m bladder lesions resulting in severe 
contracture such as interstitial cystitis or old healed tuberculosis 

It IS perhaps superfluous to mention that rectal continence is an absolute 
prerequisite for consideration of this operation, and this fact limits its usefulness 
in neurogenic bladder disease 

Prcoperativ ely the patient is givmn castor oil and a liquid diet follow^ed by 
iieonij cm and sulfathaladine for 2 daj s m order to sterilize the bow el This is 

Read at annual meotinp, Southea-stern Section of Amencan Urological Association 
Holhwood Beach Fla March 25-29, 1950 
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Fig 1 -1 showinc appro’amation of bladder to bowel inuco~a Xote sigmoidoscope ap¬ 
pearing in wound B sagittal section of completed anastomosis showing catheter in 
place 

especiall\ important smce is e have done all cases m one stage without prehnunart 
sutunng or injection of sclerosmg agents mto the cul de sac area and the possibd- 
it\ evists of entenng the pentoueal canti during the process of creatmg the 
fistula The patient is placed supme on the table with his thighs shghtlv abducted 
to facditate introduction of a sigmoidoscopie nhich is passed mto the rectum 
(fig 1 -T) The bladder is widelv opened through a nudhne suprapubic mcision 
and the tngone exposed Ureteral catheters are passed up each ureter and left m 
place to preient accidental suturing of the ureter durmg the anastomosis An 
assistant then grasps the sigmoidoscope under the drapes and forces the beak up- 
u ard firmlx against the bladder floor m the raidhiie An incision is made begin¬ 
ning at the intemretenc ndge and continued up the postenor bladder wall for 3 
cm This incision is earned through the bladder and rectal walls to expose the 
rectal mstrument The presence of the signioidoscope greatlv facihtates this 
stage of the procedure b\ ginng suppon to the rectal wall agamst the knife blade 
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After the fistula has been deteimined to be of adequate size, oi appio\imately 
3 cm , the rectal mucosa is grasped and the boomeiang needle passed from the 
lectal side through the bladder Each side of the anastomosis is made with a 
separate, continuous, chromic catgut suture, and the mucosa of the bladder is ap- 
piOMmated to that of the rectum as closelj' as possible Use of the boomerang 
needle and Hams threadei is stiongly lecommended foi tlus phase of the pro¬ 
cedure because the incision is of limited si7e and, particularlj^ in the obese in¬ 
dividual, lies deep within the pehis (fig 1, H) A 36F de Pezzer cathetei is passed 
into the 1 ectum through the fistula, draw n downi by the assistant and allow ed to 
1 email! indwelling Piioi to closing the bladder wall antenoily an inspection will 
reveal w hethei it is of advantage to resect part of the bladder to reduce the capac¬ 
ity Follownng this the wound is closed tightl}’^ without diains, and the catheter 
connected to constant drainage foi about a week, after which it is lemoi ed In the 
dela3'ed postopeiative period the fistula should be periodicalty dilated for several 
months In thiee of our four cases it has been possible to easilj*^ slip the iiido\ 
finger into the bladder through the iectum 

CASE REPORTS 

Following IS an account of our experience with this procedure 

Case i C D , a 65-year-old Negio, undenvent a total prostatectomj’^ for cancel 
in lanuary 1953, with accidental laceration of lectum, subsequent iectourethral 
fistula and se\ere stricture of the membianous urethia distal to the fistula He 
was first seen bj’' us 2 months postoperativety and complained of difficult and 
painful voiding, passage of feces pci urethiam and leakage of mine from the 
rectum In ^larch 1953, a sigmoid colostomj' was performed and a urethral 
catheter was left indwelling for the next 3 months, but was removed because of 
difficulty of repeated obstiuction fiom mucus and feces He continued to loid 
partlj’’ from the iectum and paitlj’’ from the uiethia and sufleied increasing 
bladder spasm and hematuria In December 195-i, the patient complained of 
weight loss, weakness, urgencv, frequenc3’^ ^ tunes an hour and intermittent supra¬ 
pubic pain On December 10, 1954, a cesical lithotomy and enlargement on the 
trigone of the existing i esical fistula w ere pei formed The cathetei w^as removed 
on the se\ enth postoperatn e da3'^ Excretor3’^ urograph3" 1 3"ear postoperatn ely 
(December 1955) was normal The patient had gained strength and weight and 
w ns generalb'^ impro\ ed 

Case 2 C C , a 22-3'ear-old white man, sustained a fractured pehis and a 
lacerated urethra m 1943, at which time he was treated onty b3'^ cathetei drainage 
He subsequenth had repeated episodes of urinai^ retention due to a urethral 
stricture and underwent 8 operatice procedures, i e , urethroplasties and c3^stos- 
tomics The last plastic procedure was done Juty 16, 1954 It was unsuccessful and 
the cc stotom3 w as left in place He exhibited considerable bladder S3 mptoms and 
was found to ha\c a cesical calculus He was hospitalized and on December 13, 
1954, cesicohthotomc and ccsicorectostomc were performed \.t the time of 
‘-urgers marked scarring about the bladder base and posterior bladder wall was 
noted The procedure and postoperatnc course were entireh unecentful and on 
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the se\enth postoperative day the catheter was remoied Postoperativelj' we 
were unable to palpate the fistula digitaUj, and repeated sigmoidoscopies failed to 
iTsualize the fistula However, pvelogratus demonstrated the bladder to be 
emptimg satisfactonlv, and be has remamed asiuiiptomatic 

Ca^e 3 0 , a 44-j ear-old ^egro,underwent suprapubic c\ stotomy inMarcb 

1948 for long standing urethral strictures with repeated abscesses and subsequent 
urethroperineal and urethroscrotal fistulas He had worn a cistotomj* tube for 
7 \eaTs, he had been seen m the outpatient clmic and had his tube changed 148 
tunes He complained of seiere debihtatmg bladder spasms and had thick 
siTupi unne Excreton’ urography showed an mtact upper tract, and a con¬ 
tracted bladder contammg two stones On Januan* 7,1955, vesical hthotomy and 
1 esicorectostomi were performed The peritoneal canty was madvertentlv 
entered through the mcision m the posterior bladder wall reqmrmg the use of a 
pack to keep small bowel from entenng the field The antenor half of the bladder 
wall was resected Hm postoperatii e course was marked b\ a protracted parabdic 
ileus undoubtedlv due to gross contamination of the peritoneal cantx' bv the 
urfected bladder contents On his eighteenth postoperatn e dav the catheter was 
remoi ed and he has been without coraplamt smce Excreton’ urography 1 week 
postoperativeb showed moderate nght h\ dronephrosis This may be explamed 
by the fact that no luethral catheters were u^ed, and one wall of the ureter ma} 
ha\e been caught bv a suture 

Case 4 J S , a 57-\ear-old Xegro, had loner urmari' tract infection, mter- 
nnttent nght renal pam, constant low back ache, dysuna and multiple noctuna 
associated with urethral stnctures for 9 lears In February 1947, a transurethral 
resection of a fibrous prostate was done He contmued to recen e penodic dilata¬ 
tion In ^larch 1949, a penurethral abscess resulted m multiple urethropermeal 
fistulas and these were resected His stricture and infection persisted and he re- 
cened dilatations until 1953, when his fistula again opened In October 1954, 
incision and drainage of a penurethral abscess n ere done In Xoi ember 1954, the 
patient again noted unne leakmg from the anal sphincter area at the tune of void¬ 
ing In Januan 1955, the patient agam noted unne leakmg from the anus al¬ 
though his urethra tolerated a Xo 22 sound He also complained of constant 
se\ ere rectal pam, moderate nght flank pain, and weight loss of 30 pounds oi er a 
6-month penod Prcoperatn e p\ elograms were compatible with chronic pvelone- 
phntis On June fa, 1955, an imeieutful i eslco^ecto3tom^ was done He did well 
for 2 da^ s, then had a sudden bladder hemorrhage The bladder was opened and 
the clots ei acuated, but attempts to find the actn e bleeding pomt n ere unsuccess¬ 
ful The catheter n as remoi ed on the se\ euth postoperatn e dav A tmi supra¬ 
pubic fistula persisted for six more da\s, then healed completelv He remained 
as\mptomatic, gamed weight and worked regidarh except for one episode of 
fe\ er, chills nght flank pain and hematuna 5 months after surgen P\ elograms 
at this time showed no change in appearance from the preoperatne fiJms 
1 esicorccto^tonn i« not designed to replace am present procedures, but 
rather to mpplant them m certain instances where di'^ease is limited to thelower 
unuaia tract One major adiantage offered b\ this procedure is that the mi 
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portaiit valve action of the ureterovesical junction is preserved Tins should 
matenallj’^ reduce the incidence of postoperative pyelonephritis and h 3 '^drone- 
phrosis It v ould also seem that the operative mortality should not exceed that of 
suprapubic cystotomj'^ and certamlj'^ the postopeiative complications of infection, 
stone, and bladder spasm have not been seen thus far The problem of reflux of 
feces through the fistula and mto the bladder during defecation lemains A bar¬ 
ium enema done in the postopeiative period on one patient shoved the bladder 
well filled with the solution The post-evacuation films, however, demonstrated 
the bladder to be empty Whether oi not this is of significance in the development 
of pj'elonephritis has not been determmed However, exeept in one instance, 
acute pyelonephritis has not occurred in these patients to date, and one w'ould 
think that the constant stream of urine through the fistula into the rectum w ould 
keep the bladder free of debris Also, w hether reduction of bladder capacity 1)3'^ 
resection is of real or only apparent benefit cannot yet be ascertained We have 
been favorably impressed by the early results of this procedme All of the pa¬ 
tients have tolerated the opeiation vei^^ w'ell, the postoperative course has been 
remarkably smooth and free from side effects There has been no significant 
change m chemistries, and the alleviation of symptoms in all cases has been dra¬ 
matic In conclusion w e believe that w'hen the proper indications are obsen^ed, 
vesicorectostomy wall prove a valuable adjunct in the management of difficult 
cases of low'er unnary tract dysfunction 

14S3 Heyburn Bldg , Loinsinlle, Ky 
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ORCHIDOFUNICOLYSIS 
VICTOR C LAUGHLIN 

From the Dcparlmcnl of Urologiff Huron liocid Hospitalj Clcieland^ Ohio 

The woid, oichidofumcolysi& is a comparatnely new term, at least m the 
medical hterature of this countiy, and has not yet reached our medical dic¬ 
tionaries It IS applied to an equally new operatu e technique for treatment of 
all t}q)es of undescended testes, and takes its name from three medical w ords in 
current use, VIZ ,orchio (L orchis) meaning testis, funicle (L fitmcuhis) a slender 
cord, usually the speimatic coid, and lysis, sigmfjmig dissohnug or detachment ^ 
The tenii, orchidofumcolysis and the opeiatne procedure that it represents 
were first mtroduced to the medical profession of tins countrj'^ by Beltiame- m 
Januarj" 1954 The report w as based on the earlier w ork of Gmliam, surgeon of 
S jMartmo Hospital in Genoa ^ Certain features of the operation, notably the 
Ijsis of all adhesions, and thorough mobilization of the stiuctures involved, have 
been described bj' other surgeons, especially ICeetle}',^ Bevan,^ Torek' and Om- 
br&lanne ’’ Beltrame, how e\ er, stresses the importance of a direct pathway to 
the scrotum This objectn e is obtained by painstaking orchidofumcolysis, and 
the elimination of lateral excursion along the waj’^ More receutlj’’ Prentiss et 
al' have contnbuted materially to this phase of the subject 
Torek in 1931^ attempted to put an end to the confusion which existed con¬ 
cerning the terms, orchiope.xj'-, orchidopexj’- and orcheopexy which are apphed 
to the operation for undescended testicle If the profession were to accept 
Torek’s classical description of the Greek ongin of these terms, the prefixes, 
orcheo and orchio w ould be declared etjunologicallj correct, and orchido w ould 
be dropped fiom the literatuie It would then follow that the operation herem 
descnbed would be known as orcheofumcolysis Practicallj' speakmg, this opera¬ 
tion is a form of orcheopexjq except that such a term is less descriptive 


HISTORICAL DATA 

According to Cabot and Kesbit,'® the earhest recorded orcheopexy was de¬ 
scnbed bj^ Rosenmerkel in 1820 It consisted raerelj of fixation of the testis to 


Reid at annual meeting, Southeastern Section of American Urological Association 
Holl\wood Beach Fla March 25-29 1956 

' Sen Gould Xledica! Dictionari, first edition Philadelphn Blnkiston 1949 
Beltrame E J Intemat Coll Surg , 21 472-476, 19W 

’ Giuham G M Xuoi o metodo opcratorio per la cura dell’ectopia gottocutanea in¬ 
guinale addoniinale del testicolo \rcli ital clur , 76 253-2S4, 1052 (Article is fulh illus¬ 
trated ) 
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'Torek Frinz The technic of orcheope\\ \ci\ A ork Med J , 90 948-953 1909 
Ombrddanne L L’erchuRpcxie chez I’cnfmt Gaz m6d dcFrance 2 118-123 19‘iS 
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the fundus of the scrotum noth a suture Mha Schuller, m 1881,was the first 
to handle the problem of undescended testicle logicallj’- Schuller densed the 
operation which Bevan later perfected,*^ and with few exceptions, as far as 
mobilization and lengthemng of tlie cord structures are concerned, has per¬ 
sisted as the operation of choice until veiy recently Bevan mamtamed that it 
was not the shortness of the vas, hut of the vessels, which prevents placing the 
testis m the sciotum Therefoie, his principal contnbution was the lengthening 
of the lessels by separatmg or cuttmg the adhesions betveen their loops, and 
b}^ freeing them from the pentoneum He further recommended his pursestnng 
suture of catgut m the superficial fascia, at the top of the scrotum This, accord¬ 
ing to Bevan, prevents the testicle from shppmg back into the grom and keeps 
it veil down in the scrotum While both of Bevan’s procedures have had an 
influence’ on the modem techmque for the surgical correction of undescended 
testis, their individual value as a completely corrective procedure, each within 
itself, has been giossly overemphasized 

The Bntish surgeon, C B Keetley (1905)^ preceded the American surgeon, 
Franz Torek of New York City (1909)® with a descnption of the operation, 
which had as its basic prmciple the temporarj'- fastemng of the testicle or its 
gubemaculum to the fascia lata of the thigh Torek, working independently of 
Keetley and, accordmg to his origmal pubhcation, mth no knowledge of the 
Keetlej’' operation, developed piactically an identical surgical techmque for the 
correction of ciyptorchidism The Keetley operation later became known as the 
Keetle 3 ’’-Torek operation and finally, m this country at least, as the Torek 
operation This is an mjustice, for Torek himself acknowledged that pnority in 
the development of the operation for undescended testicle, which embraced the 
pnnciple of fixation to the fascia lata of the thigh, belonged to Keetley There¬ 
fore, such procedures, vhich are today looselj^ lefeired to as the Torek opera¬ 
tion should more correctlj" be defined as the Keetlej" operation oi, if 3 nu vill, 
the Keetle 3 ’^-Torek operation 

The general subject of midescended testes has been presented adequately in 
recent literature b 3 '' Campbell,Bame 3 '^ and Sub 3 '',“ and by man 3 " others No 
elf 01 1 mil be made m this paper to duplicate the ver 3 ’^ thorough vork of these 
authors 

B\SIC PRIXCIPLES 

Fixation of the testicle in the scrotum, while exceedingly impoitant, is not 
the most impoitant feature of operative piocedures foi the coirection of unde¬ 
scended testicle If the testicle, its coid structures, and its blood supply are not 
adequately and properly mobilized, sufficiently lengthened and redirected, the 
testicle mil neiei reach the bottom of the scrotum Forceful fixation to the 
thigh, if indeed possible, mil only result in unjustifiably painful tension, torsion, 

>' Sclnillcr, XI On inguinal tcbticlc and its operative treatment b 3 transplantation into 
scrotum Ann Anat iL Surg , 3 S9, ISSl 

‘ Bevan A D Lndescended testes Siirg Climes of Chicago, 2 1101-1117,1918 
” Campbell Meredith Urologv Philadelphia W B Saunders Co 1954, p 463 
» Barnev J D and Subv H I Anomalies of Scrotum and Testicles In Lems’Prac 
tice of Surgerv editor in chief Walter^ Hager-toun Md 1951 vol 3 chapt 28 



ORCHEDOFUXICOLTSIS 


41 


and poor anatomical results regardless of the iveeks or months it is left so 
attached Com ersely proper mobilization, lengthemng and redirection mU aUoiv 
the testicle to be placed mcelv m the bottom of the scrotum, and to remam there 
almost without fixation Some form of smiple temporarj' fixation, howeier, is 
adiasable to mamtain the desired anatomical position, and to prei ent retrac- 
fion This should be mamtamed untd such tune as the organ ma\ be expected 
to remam m proper position of its own accord a matter of a few days onlv 
“Smce compression and unmobdity apparentlv impair the deielopment of 
the retamed gland, free replacement of the testis, before puberta*, into the scro¬ 
tum its normal anatomic and phymologic emironment with thermo-regulation 
of the dartos etc allows it to regam its normal size and function, ’ Beltrame ■ 
Probably this is best accomphshed before the age of mne Campbell recom¬ 
mends ‘Tn bilateral cn'ptorchism, steps to correct the condition should be 
begun br the age of three to four \ears In unilateral crv'ptorchism one may 
^ait until SIX vears of age ” Even after puberta and mcludmg the third decade, 
the operation max save a gland capable of some endocrme production if not 
spermatogenesis Because of actia'e mterstitial cell dea elopment m these glands, 
orchiectomv should never be gia’en consideration at ana* age 

MEDICAL TREATMENT 

Before proceedmg to a description of the new operation which a\ e employ for 
correction of undescended testicle, bnef reference wdl be made to what appears 
to be the present medical thinkmg on the subject 1) multiple exaimnations to 
exclude altematmg cra*ptorchism ectopic testis, ha'poplasia of the testis and 
cord, and probable concomitant herma, 2) trial periods of chonomc gonadotropic 
therapy (antmtnn S or follutem), 3) testosterone propionate therapv m ha-po- 
gemtahsm, 4) delaa' of surgical mteraention untd a smtable age, 5) spontaneous 
descent, if it is to occur, is usually completed by the first a ear 6) normal descent 
before pubertv subsequent descent is unlikely, 7) high mcidence of atroph}' 
lu untreated undescended testicles, 8) mahgnant degeneration is a possibdita 
9) high mcidence of associated herma, mdirect mgmnal type usually, 10) epi- 

didamitis-torsion of the cord-strangvdated herma are possible comphea- 

tions, 11 ) presera ation of fertihta' is the most important consideration 12) 
endocrme and psa'chic disturbances must be considered 

The results of hormonal therapy haa'e been disappomtmg Some authors re¬ 
port that thea- haa e nea er seen a testis appear as a result of gonadotropic ther- 
Also, that its prmcipal use is to molhfa the parents whde temponzmg and 
to aid genital groavth, enlarge the local structures and unproa e blood suppla, 
prehmmara to surgical correction * 

AXOaiALIES OF DESCENT 

Anomahes of de'^cent fall into two groups 1) the testis i*; arrested at some 
point along the normal course of descent, cryplorchisiii, 2) the testicle migrates 
to some abnormal position, cclopia These terms are also loosela emploved todaa- 
The imperfecth descended testicles are also described as 1) abdonnnal Quiii- 
bar or pelaac) vnthin the abdomen, but behind the pentoneum, umallv hmg m 



42 


^^CTOR C IjAUGHLIV 



tbe lumbar or iliac regions, 2) subcutaneous, beneath the skm but outside the 
inguinal canal, o\erhnng its roof or the external obhque fascia, 3) ingumal, 
Ijiiig 111 the inguinal canal, 4) subinguinal (prepubic or upper scrotal) at an}' 
point between the top of the scrotum, and the external inguinal nng (fig 1) 

METHODS OF OPERAaXOX 

0\ er the a ears more than thirt j different methods for the correction of im- 
dest ended testicle haie been densed Of these, few present sufficient lanation 
in principle and procedure to desene special mention 4s pointed out recentl} 
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bv Prentiss et al' 'When such multiphcitv and \ anation of management oi a 
medical problem occur none of the methods produces umiormlt satistactorc 
results Certainlv the 75-tear-old operation of Schuller the 57-vear-old im¬ 
provement bv Bevan the ol-t ear-old Keetlev operation and its 47-vear-old 
modification by Torek nor the 2S-vear-old Ombr^anne operauon are, mchvid- 
uallv the final answer Thev have hott et er mditnduallv contributed much to 
the gradual evolution of the more modem procedure 

Oaro the surgeon has protnded the desired length set eral methods for fixa¬ 
tion are available Thev mat bneflv be descnbed as follows 

1) Operations m which the testicle is m some wav attached to the fascia lata 

Oi the corresponding thigh-the Keetlev-Torek operation (Perhaps no longer 

n'^cessarv considermg the efnciencv of the new procedure ) 

2) Operations wherem the testicle passes through the scrotal septum to the 

opposite side-the Ombredanne tvpe ” (Ei en less desirable ) 

Operations which embrace nonabsorbable sutures attached m some wav to 
the testicle or its severed gubemaculum to be brought out through the bottom 
o the scrotum, and fastened to some anchormg agent preferably a stout 
adhesiie band (fig S) (Excellent and to be recommended as an adjunct to the 
new operanon 1 


THE NEW OPERATION 


Two anatomical triangles are important to this new procedure one is the well- 
known Hesselbachs mangle (fig 2) which is bounded bv the deep epigasmc 
^crv supenorh Poupart s hgament to the outer side and below and the mar- 
Sm 01 the rectus muscle (conjomed tendon) mediallv The second triangle is new 
IS called the spermatic surgical mangle It is bounded medially bv the 
tmdline of the body laterally by the abdominal course of the spermatic v essels 
nnd mfenorly by the mgumal course of the same vessels tfigs 3 and 4) 

The dj-nanucs of this new spermatic surgical mangle (fig 4) are explamed 
ns loUows The lateral devianon of the cord and vessels is e limin ated bv orchido- 
^^colvsis and the tortuositv of the \ essels mvolved is reheted This allows 


®e<ii^ displacement The substitution of the more medial external mgumal 

•tng lor the more lateral mternal rmg as a pathwav for the cord structures from 

retropentoneum to the scrotum takes advantage of the fact that a straight 

IS the shortest hue between two pomts The relative mcrease m length 

dirough decreasing the distance to the scrotal pouch is 26 pier cent (figs 4 and 5) 

^ second prmciple antinpates temporarv fixanon for the testicle m its new 

P^hon For this purpose a wide (3-mch) adhesive preferably double thickness 

Purely wrappied around the mid-thigh on the side to be opierated on so that its 

J|Pper edge is on a level shghtlv below the lowest pomt of the scrotum (fig S) 

^ IS apphed preopieratively so that rt mav be mcluded m the surgical prepa- 

jnoon which is otherwise as for herniorrhaphv Temporarv fixation to this 

wna makes the time-wom Torek fixation and its secondan oiieration unneces- 
sarv 


, descnpnon of the basic opieranv e approach for undescended testicle 

' been adequatelv descnbed elsewhere^ ' ^ and therefore needs no funher 
*^Pctition bv me It will suffice to simplv epitomize 
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Fio 8 Abdominal incision closed and fi\ation of testicle in scrotum 


The position of the testicle should be determined, if possible, before the inci¬ 
sion IS made One should be careful not to mistake a subcutaneous, undescended 
testis for an ingmnal one A high ingumal incision is made 2 0-2 5 cm above 
Poupart’s ligament, earned obliquelj”^ upward over the mgmnal canal from the 
external ring to be 3 ond the mtemal nng The aponeurosis of the external ob¬ 
lique IS then incised from the external ingumal ring to above the internal, care 
being exercised to aioid damaging the nerves which traierse the inguinal canal 
The fibrous remnant of the gubernaculum, alwaj's present, is dnidcd and mo¬ 
bilization of the cord proceeds Ani hernial sac is recognized, freed and appro- 
pnateh cared for The conjoined tendon and Poupart’s ligament arc cleansed 
and the posteiior wall of the inguinal canal is thoroughh ononed (fig 0) 
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The epigastnc vessels aie sufficiently mobilized to allow the testis and cord 
to be passed around and beneath them, to be brought out alongside the pubes 
at the apex of Hesselbach’s triangle (fig 7) A test is made for length If addi¬ 
tional length IS needed, higher mobilization above the internal ring must be 
performed In tins case, the hght attachments to the ihac fascia which hold the 
spermatic vessels in their lateral position must be divided These piocedures 
allow the medial displacement so necessaiy (fig 6) 

For the abdominal variety of undescended testis as stated by Beltrame,® the 


incision may have to be lengthened upward and paramedially to the umbihcal 
transverse hne The peiitoneum is displaced medially It is opened above the 
internal nng wheie the abdommal testis is usually found The gland is carefully 
dissected free from the postenor peiitoneum Thus, the coalescence between the 
cord and the postenor pentoneal layer is mterrupted, and an obstacle to the 
hberation of the testis is removed The vas is leleased medially to the seminal 
vesicle, and spermatic vessels released upward as far as the abdommal aorta 
The pentoneal opemng is closed Fumcolysis is considered accomphshed when 
the infenor border of the kidney appears (fig 6) 

Although the operation seems unposmg and difficult, experience has proved 
its simphcity, safety and ultimate satisfaction The distal covermgs of the cord 
are next removed down to the testicle No coverings should be left to form a 
tunic over the testicle which may later give origm to a hydrocele The greatest 
care, gentleness, and patience must be exercised by the operator when perform¬ 
ing the operation 


A pouch IS prepared m the scrotum for reception of the testicle A nonabsorb- 
a e silk suture is securely attached to the severed gubernaculum testis or to 
e tumca albugmea near the lower pole of the organ (fig 7) This suture is 
rought out (double) through the lowest pomt of the scrotum and fastened to 
e prepared adhesive band on the thigh, with or without an interspersed rubber 
and, and with the desired amount of tension The testicle is thereby brought 

into proper position Torsion of the testicle (cord) is to be studiously avoided 
(fig 8) 


Closure is performed as for the radical repair of direct mgumal hernia The 
ransversalis fascia is closed The conjoined tendon and internal oblique are 
sutured to Poupart’s (ingmnal) hgament The external oblique fascia is imbri¬ 
cated The scrotal entrance is closed as described by Bevan, or with mterrupted 
suffires The superficial fascia and skin are closed m the usual manner 

he patient is out of bed the same evening if desired, or the following day 
e skin chps or sutures are removed at the usual time The tension suture and 
a esive band are removed on the fifth to seventh day, later if desired The 
^ ospital discharge may be any time The testicle will remain in its new' position 
cee of tension, and operalive procedures arc over for Uie palient 


SUMMARI 

A new term has been defined and explained and a new operation for the cor- 
ec ion of all forms of undcsi ended testn les has been presented 
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The neR procedure is an orcheope\y, although the new term, orchidofuuicolj'-- 
sis, IS more representative of the actual work done 

Actuallj'' an evolution has taken place Durmg a centurjr of surgerj”^ for this 
condition, the best contnbutions of many fine surgeons, representmg thousands 
of cases, have been retained and unproved To this gradually improved tech- 
mque has been added some new anatormcal and mechanical, reall}'' mathemati¬ 
cal principles 

The end result is a feasible, effieient, physiological and anatomically sound 
procedure for surgical coriection of undescended testicle, a procedure which, if 
more uiufoimly followed, would elmrunate much of the dissatisfaction with 
present day methods 

The authoi wishes to ackiiowdedge grateful appieciation to Enrico Beltrame, 
assistant surgeon, S Martmo Hospital, Genoa, R J Prentiss, R B Mullemx 
and J i\'I Whisenand, San Diego, Calif for liberal use of their valuable con¬ 
tributions 

1831 Forest Hills Blvd , Cleveland IS, Ohio 
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BIL\TERAL SIMULTANEOUS SEMINOxALA OF THE SCROTAL TESTES 

LIXO J ARDUIXO AND OL4V M SOL4 

From the Deparlmcnl of Surgery, Section of Urology, Veterans ^dmimstrahon Center, 

Dcs Moines, loica 

The incidence of this specific entity is unusually rare Except for a feu re¬ 
marks concenung the medical literature relating to this condition, the reader is 
referred to the latest (1955) reneu of bilateral tumors of the testicle by Abes- 
house and associates 

Dodson and Hooper in 1954, in reporting 2 cases of bilateral testicular tumor 
(one from the hterature), dmded the total of 24 cases into 12 primarj'^ testicular 
and 12 secondarj tumors These authors further pointed out that their case of 
bilateral sennnoma uas the first and only case of bilateral seminoma, referring 
to the one Lems and Priestley had pre\iously reported m 1938 as an “adeno¬ 
carcinoma” instead of seminoma Raines and Hurdle reported a bilateral simul¬ 
taneous embrjmnal carcinoma of the scrotal testes in 1954 Harper and associates 
recorded an occurrence of bilateial simultaneous semmoma m 1954 Finally, in 
their recent article, Abeshouse and associates referred to a total of 7 cases of 
bilateral simultaneous sennnoma m the scrotal testes in the total senes of 40 
^ultaneous bilateral testicular tumors (26 primary malignant, 1 prmiarj’’ be- 
regn, and 13 secondary malignant) 

It is highly probable that other cases hai e not been reported, or may he 
buned m the hterature 


CASE REPORT 

C H L , a 45-year-old u hite male store manager, u as admitted to the Veterans 
4dmimstration Hospital, Des hloines, Iona, on June 27, 1955 The chief com¬ 
plaint uas that of a swollen right testicle, of G months’ duration Three months 
poor to admission the right testicle had become painful The patient denied 
nng unnarj^ sjuaptoms, venereal disease, or any S 3 'stemic disease Mumps 
d occurred in 1950, wuth no involvement of the testes An anal fistula had 
■1 present for 2 jmars The patient was seen hy a priiate phjmician 1 week 
Pnor to admission, and the patient w as adnsed to have further investigation 
hysical examination revealed a well developed, slightly obese, plethonc 
e man, who was moderately apprehensne The temperature was 98 6, 
Puse 100, and blood pressure 150/100 There weie rough breath sounds in the 
e t lung The right testicle was cnlaiged 2 to 2 J -;2 tmies normal size, and felt 
^ and irregular The left testicle was firm, but not enlarged The Aasa were 
•normal The inguinal nodes were not enlarged A right perianal fistula was 
present 3 cm directlj" lateral fiom the anal opening 

boratorjf examination revealed 5,100,000 led blood cells and a 9,900 white 
oocl cell count, hemoglobin 15 5 gm , sedimentation rate 13, and a negative 

nieoting of the lown Urological Societi on December 10, 1955 nt lown Citi, 
lecopted for pabhciition Jul\ 17, 1950 
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Fig 1 1, nght testicle shoinng replacement bi seminoma B, left testicle showing 

replacement b^ seminoma 

C-reactne piotein The unne was normal, seiolog}’^ negative, and the blood 
Fnedman vas negative The chest film and intiavenous p 3 '^elogram vere vathin 
normal Imiits mthout an}’’ etndence of metastasis 

On June 29, 1955, a right oichiectomy and high excision of spermatic cord at 
the internal nng vere performed The testicle vas markedl}’ enlaiged and gave 
the appearance of mahgnancj Although the left testicle vas suspiciously finn, 
it vas elected to dela}'- exploration since it was thought that inflammation might 
account for the induration of the scrotum and remaining contents 

The left testicle did not change in character, and 15 days later, on July 14, 
1955, a left orchiectonis and amputation of the spermatic cord to the internal 
ingumal nng were performed The testicle was not enlarged, but grossly showed 
complete replacement of normal tissue with seminoma Postoperatnely the 
patient did well 
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■-^^---'^^fTMicro-copic^ecuons F nght tes .cle B lei testicle 

Grossl' the nght testicle and spermatic cord meamred 
Pathology {Lxation On section lobulaied areas of gratash-tvhite tissue 

5 b^ G h' S of fibrous tissue The left tesnc'e had the same 

^ere ^ro^-section (fig 1) 

_^T^ralicc on ci>-^ ___ ^ 


^ere s^pa^ (gg 1) 

appearan appearance of the fsvo testicles teas similar (fig 2) There 

The complete replacement of =enuniferous tubules and gemunal 

\va~ dinu-e 


50 


LIAO J ARDUINO AND OLW M SOLA 


epithelium by polyhedral cells uith clear and large, oval hyperchromatic nuclei, 
hai ing one or tv o nucleoh Separating the cords of epithelial cells into lobules 
vere strands of connective tissue infiltrated by moderate numbers of lympho- 
cjdes Alitoses v ere relatively frequent and there v ere scattered areas of necro¬ 
sis Diagnosis Seminoma of the testes, bilateral 
Postoperatively the patient received 2,000 roentgens depth dose to both in- 
gumal areas, opposing umbihcal and lumbar areas, opposing epigastnc and 
lov er dorsal areas m 10 by 10 cm areas except the umbilical and lumbar, v hich 
Mas 10 by 15 cm This was admmistered mth Friedman’s techmque using 200 
K V, 25 nulhamperes and a filtration of 0 4 mm tin, which is equivalent to 
1 95 mm copper, dehvered at a distance of 50 cm , m approximately six v eeks 
The patient vas next seen on Januarj'^ 24, 1956, vith no endence of recur¬ 
rence by chest roentgenogram or abdominal palpation He had gamed 17 pounds 
m weight and felt fine He is to be recalled m 6 months for repeat chest roent¬ 
genogram and excretory urographj'^ 

CONCLUSION 

Because of the extremely low incidence of bilateral simultaneous seimnoma m 
scrotal testes, this case is presented for addition to the hterature 
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TORSIOX OF THE APPENDIX EPIDIDTDUS AND TESTIS REPORT 

OF SIX EPISODES 

SANrUEL S AMBROSE \nd JOHX E SKAXDALAKIS 

Dvmng the first 10 months of 1955 si-^ episodes of torsion of the appendix 
testis or epididmins were obsened m tno hospitals m Atlanta, Georgia Two 
n ere personal cases Dr Charles R Rieser, Dr John Akin, and Dr J IV Veach 
kindl\ consented to the mclusion of their cases m this report thus bnnging the 
total to five of nhich three were accurateh diagnosed preopera tii elv 

OmbrManne is credited with the first report of torsion of the appendix testis 
He included this case m a report on torsion of the testis in 1913 ^ Colt in 1922 
was the first to accurateh descnbe the clinical and operatix e findings of a case 
of torsion of the appendix testis - Alouchet began m 1923 a senes of piibhcations 
which succeeded m focusmg attention on this lesion ® Excellent siinimanes of 
the hterature and case reports nere published bv Dix^ m 1931, Randall^ m 1939, 
and Seidel and Yeaw^ m 1950 Although the number of reported cases is nell 
oxer one hundred our recent expenence would mdicate that this lesion is far 
more prexalent than is generallx- recognized For this reason, xour attention is 
agam called to the mtrascrotal congemtal appendages and their propensitx* to 
undergo torsion 


AX'x.Tosrr 


The appendix testis or hvdatid of Alorgagm,* which is found as a sessile but 
more frequentlx' as a pedunculated structure ansmg from the antenor-supenor 
surface of the testicle beneath the caput major of the epididxTms, is the most 
common mtrascrotal appendage and the most persistent muUenan xestige m 
the male (figs 1 and 2) It represents a remnant of the most cephalad portion 
of the muUenan duct and corresponds to the fimbriated end of the faUopian tube 
The sue x anes from 1 cm to 1 0 cm m diameter Gross cx stic chantre is rarelx 
found, and the term, hx datid is therefore neither descnptix e nor proper m mort 
mstances Histologic exammation rexeals the appendix to consist of looselx 
arranged connectixe tissue rich m blood xessels The J 5 coxered xnth 

tall columnar epithehum xxhich frequentlv is cihated and qmte similar to that 
coxenng the fallopian tube Spaces xxothm the fibrous stroma xxhich appear to 
be Imed xnth endothehum max be present Epithehal inclusions max be present 
and apparentlx represent ducts nhich are Imed xxnth columnar epithehum ' 


Reid at annua! meeting Southea-tem Section of tmencan TTmln^ooi i 
HollvTvood Beach Fla March 25-20 1056 amencan Urological A^ociation. 
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DEVELOPMErrr of male genital tract 



DEVELOPMENT 


OF MALE 


GENrTAL 


tract 






— Appendix 


’ \ 
W 


■testes 



Fig 1 Schematic representations A. embryonal gonad, mQllerian duct, and mesonephros 
jB,' involution of the mttllerian duct ana mesonephros illustrating site of origin of intrascro- 
tal gonadal appendices 



a.l»»CAL PtPUTBiC 

Fig 2 Position of \anous mtrascrotnl gonadal appendices is demonstrated 

4 feu leiikoct'tes or round cells are iisualh found scattered throughout the 
stroma 

The appendix epididj mis is less frequenth present and occurs as a peduncu¬ 
lated mass ansiiig from the anterior-supenor pole of the epididjums and repre¬ 
sents a remnant of the most cephalad portion of the wolffian s\stem or meso- 
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iiephros This portion of the \\ olffiau system is sometimes kiioii n as the epigemtahs 
The histologic picture is that of a fibi oepithelial mass consisting of loose con- 
nectne tissue which occasionally contains epithelial lined ducts The appendix 
IS co\ ered w ith a serosal membrane 

The organ of Giraldes oi paradidymis, i\hich is raiely found, lepiesents a 
remnant of the wolffian sj'stem and is attached bj’' a pedicle to the first portion 
of the spemiatic cord mimediately above the caput majoi of the epididjmis 
Another rare structure, the organ of Hallei or paradid 3 Tius, is found attached 
a pedicle to the nndportion of the epididjmio-testicular grooi e and is also a 
remnant of the w olffian sj'stem 

The pathological change which these appendices most frequentlj^ undergo 
>3 that of torsion The exact reason whi some of these structures undergo torsion 
J le mam others remain undisturbed is unknown It w oiild appear that phj sical 
orce produced bj extrinsic or intrinsic factors acting upon the scrotum was 
necessan to cause torsion Certaml} the frequent historj^ of some trauma to 
scrotum, nolent exercises, or mere ciossmg of the legs immediateh before 
onset of pam cannot be ignored Spontaneous infarction could occur, but it 
s not been i erified Torsion of these appendages most frequentlj occurs m the 
two decades of hfe with the peak between 11 and 14 j ears of age * 

C4SE REPORTS 

g jq!l^ ^ ^ 13, Piedmont Hospital No 153837, was admitted Januaiw 

’ ^ ™ ti^nuscrotum of 7 daj's’ duration and unnarx' frequenej 

out preceding mjurx were the presenting complaints He had recened 
P^mciUm for 3 dajs with transient improxement Exammation reiealed an 
argeti, red, extremeh tender left heimscrotum contammg a tense, tender 
rocele Unnah sis was wuthm normal limits The mitial impression w as acute 
®Pi idmutis wnth secondary, hj drocele He was treated for 3 daj's bj terramx cm 
sxinptomatic improxeraent and disappearance of the hj drocele This 
Pfirnutted adequate palpation, and a firm, tender, 10 cm nodule on the antenor- 
^penor surface of the testis, which moied m relation to the parietal tunica 
''iginabs but not to the testis, was noted The box- was admitted to the hospital, 
s temperature \xa« 99 GT, x\hitc blood count 9,950, and unnaljsos rexcaled 
■lo abnormahties 

Preoperatix e impre==ion Undetermined 

On operung the tunica xaginah«, 4 to 5 rc cloudx fluid c'-caped A 10 cm 
ue-black necrotic mass \ as attached lc> the antenor-‘-’upcncjr ‘■Tirfacc of the 
estis beneath the caput major of the cpididxTnis The appendix was fixed to the 
^is bx fibrinous adhe^-tons and on cheating the appendix, a ‘•hort, twmUed 
pedicle wa‘= noted The appends va*-< and the‘-crcjium clo'-cd with dram- 
Pam x\ as rehex I'll imrnf-cJiatc I 2 bx r< moxa! cT the appendix anrj the patient 
'fas discharged freun the hospital lx <> d ix“ folio mg ‘sirgc rx 
Pathological rfpc>rt 'Ihi'- appenclag' i“ "o nccrcitjc that xciw little of it can 
identified \rcmnd the c^Jgc there i“ an me'imjilctc lavcr c>f coimnnar cells m 
n 'angle rcj • ITir cc ntral pcjri icjn c cau iui-‘ iimric reju'- h ukcic \ ic 1 . ” 

T f ,agc^] 10 csirr, -t fo'ph fnfinnirx %'o 12740, was admitted 
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DEVELOPMENT OF MALE GENITAL TRACT 




*»TC« CAV^tLLS 
CClWCJk. PCO-ATBC UROUKPr 

Fig 2 Position of mrious intrnscrotal gomclal appenclicc'- i-< demonstrated 

V fct\ Icukocj'tcs or round cells are usualh found scattered throughout the 
st roma 

The appcndi\ epidid\nus is less frequently present and occurs as a peduncu- 
htcd mass arising from the anterior-superior pole of the epidid 3 Tms and repre¬ 
sents a remnant of the most cephalad portion of the uolffian sjstem or meso- 
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nephros This portion of the n olffian sj stem is sometimes kiioi™ as the epigemtahs 
The histologic picture is that of a fibroepithehal mass consisting of loose cou- 
nectne tissue which occasionallj eontams epithelial hned ducts The appendix 
is co\ ered w ith a serosal membrane 

The organ of Giraldes or paradidjmus, which is rarely found, repieseuts a 
remnant of the w olffian sjstem and is attached by a pedicle to the first portion 
of the spermatic cord rmmediateh above the caput major of the epidid 3 Tiiis 
Another rare stmcture, the organ of Haller or paradidjums, is found attached 
b} a pedicle to the nudportion of the epididj mo-testicular grooi e and is aho a 
remnant of the w olffian sj stem 

The pathological change which these appendices most frequentlj' undergo 
IS that of torsion The exact reason whj' some of these structures undergo toision 
while mam others remain undisturbed is miknowm It w ould appear that phi sical 
force produced bj extnnsic or intnnsic factors actmg upon the scrotum was 
necessan to cause torsion Certamh the frequent historj of some trauma to 
the scrotum, nolent exercises, or mere crossing of the legs mmiediatelj' before 
the on'^t of pam cannot be ignored Spontaneous infarction could occur, but it 
has not been i enfied Torsion of these appendages most frequently occurs in the 
first two decades of life ivith the peak between 11 and 14 lears of age ■* 


CISE REPORTS 


Case J R P , aged 13, Piedmont Hospital Xo 153837, was adnutted Januai^ 
8,1955 Pam m the left hemiscrotum of 7 daAs’ duration and urmarj frequencj 
WTthout preceding mjurj' were the presenting complaints He had recened 
penicillm for I dajs wnth transient improiement Exanimation reiealed an 
enlarged, red, extremelj tender left henuscrotuni contammg a tense, tendei 
h\drocele T'nnalj^sis was wTthui normal hrmts The mitial impression was acute 
epididjmutis with secondaiw hj drocele He was treated for 3 da^ s by terramj cm 
with sjmiptomatic impro%ement and disappearance of the hj drocele This 
pemutted adequate palpation, and a firm, tender, 1 0 cm nodule on the anterior- 
supenor surface of the testis, which moied in relation to the parietal tunica 
1 agmahs but not to the testis, w as noted The bo\ w as admitted to the hospital 
his temperature was 99 GT, white blood count 9,950, and lumabsis reiealed 

no abnormalities 


Preoperatne impression Undetemiined 

On openmg the tunica ^ agmahs, 4 to 5 cc cloiidi fimd escaped 4. 1 0 cm 
blue-black nccrotu mass was attached to the antenor-supenor surfme of thp 
testis beneath the caput major of the epidid\Tnis The appendnx was fixed to the 
testis bi hbnnmis adhcMons and on eleiatnig the appendux, a short twirt^l 
pedicle was noted The appmdex was excised and the scrotum closed wath dram 
age Pun was retimed immcdiateh In romo^al of the apnend.x and iZ . 

.as dis. barged from the hospital tw o dai s followang ^irgon 

Pathologn d report This appendage is so necrotic that cen little of u 
ident.hul \ronnd the edge there ,s an imomplete lac er of eol 1 n'*''" 

i MiigU row 1 he . eiitral portion contains numerous IcukocMes ” ^ 
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Fig 3 Case 2 A acute torsion of appendix epididtinis B, calcification of epithelial, 
ducts of this appendix epididimis indicates chronicitj 

Apiil 7, 1955 Ttto tteeks earlier he expeiienced sharp, severe pain in the left 
hemiscrotum on crossing his legs Sttelhng, ecchymosis, and tenderness of the 
sciotura followed immediately but giaduallj'^ impioved durmg the iiexi, 2 tteeks 
Theie were no other signs or symptoms Exanunation revealed the left testis to 
be slightly enlarged On the antenoi-superior pole of the testis there was an 8 
mm hard, tendei mass which moved fieely wnthm the tunica vaginalis except 
foi fixation to the superioi pole of the testis (fig 3, A) On admission to the 
hospital, the temperature was 994F, hemoglobin 13 8, and white blood cells 
7,800 The urnial 3 ’^sis was within normal limits 

Preoperatn e impiession Torsion of appendix testis or epididymis 
Operatne findings The tunica vagmahs contained seveial cubic centimeters 
of bloodj fluid A 1 0 cm grey-black mass was attached bj’- a short pedicle to 
the caput major of the epididjmns which was swollen and ei^dhematous The 
appendix was resected and the scrotum closed with diamage 

Pathological report ‘The specimen consists of a small, dark grejnsh tumor 
w Inch has a diameter of 1 cm It appears to be pedunculated and there is e\ ideiice 
of a torsion of its pedicle On section it has the same giejnsh color, but in the 
ccntci the color changes to reddish Section of epididjmis shows an area of 
fibrosis and calcification of tubular structures (fig 3, B) These tubules are not 
dcfiinteU identified due to hea\ x calcium deposition This is rather an uncommon 
txpe lesion without specific designation ” 
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The patient was discharged from the hospital free of pain 3 da\ s follow ing 
surgerr 

5 L. J agpjj J2 Nears St Joseph InfimiarN No 14194, was admitted 
liar 22 1955 (He was a patient ot Dr J W Veach Jr ) He gat e a historv ot 
progre^i elv more se\ ere pain m the right testis and groin of 3 da\ s duration 
bepnning shonlv after a fall 2Co constitutional signs or s\*mptoms w ere present 
e nght hemiscrotuni was red and swollen and wathiii it NNas a tender mass 
«rger than a normal testis but accurate palpation was mipossible because of 
tenderness The temperature was lOOF hemoglobin 15 gm and white blood 
' 9 7(X) I rmalvsis was wathm normal limits 
Tteoperative impression Torsion of testis 

A small amount of bloodv flmd escaped from the tumca n agmahs The testis 
^ ep didNmis were edematous and inflamed The appendix testis w as swollen 
and attached to the testis bv a twasted pedicle The appendix was excised 
an the scrotum closed wathout drainage 

atno ogiral report This structure has a con enng of epithehum which is 
M dal to cotumnar and m places appears to be ciliated The epithehum con ers 
? papiBoniatous projections of loose connective tissue This tissue is heaNalv 
trated wuh mfiammatory cells mainlv polNanorphonuclear leuhocNaes The 
vessels m the ussue are distended and there are also areas of hemorrhage 
a-5 p cture is consistent Nvith that seen m an acute torsion wath begmmng 

The patient rerumed August 9 19oo (St Joseph Infirmary No 16920) Four 
eariiej. he expenenced pam m the left hemiscrotum that progressively 
f’^'caine wor^ There were no other signs or symptoms The left hemiscrotum 
^ swollen and so tender that contamed strucrores could not be differentiated 
His temperature was 9S 6F hemoglobm 12 5 gm- and white blocxi cells 11 450 
The unnalN-sis was Nnthm the limits of normal 
Hreoperative impression Torsion of appendix testis 

The tunica vagmalis contamed a small amount of turbid fimcL The appendix 
tesas was swollen, congested and the pedicle was twasted The appendix was 
excised and the scrotum was closed -^thout drainage 
Hmho^ogical report -^per nnen is a soft deeplv brown apparentiv encapsu¬ 
lated Tumo- mass meas'irmg by 6 by 4 cm Section shows the tissue to be 
ered on one s-irface b- tall f oliimnar epuhehum Undemeath this is an acute 
tiSammatory infiltrate and mownage 
The j}at ea* di--c aarged fre* o pant 4S hours after eurgerv 
OV 4 r B_ agefi 0 : '-t Io=cph InfirmatN Xo 177S4) was admitted 

-Angus* 31 i^^55 'lU a par ^n* o*' Dr John .Akm ; He gate a histon of 
pam m -ce - * gro-n d h^m.-^TO*um of 24 hours duration associated with 

ma- ^ te c'-* — u-l- fell from his tncNcle seteral dais pnor 

' “ ^ ,-c ' His temnem 

• *•- '•h.,. Wood cell, 15 400 UnmhS; 
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Fig 4 Case 5 A, torsion of appendix testis B, photomicrograph demonstrates in 
elusion of eiJithelial lined ducts Epitlielium is similar to that of fimbriated end of fallopian 
tube 

The appendL\ testis t\ as s\\ olleu and black This At as excised and the sci otiim 
closed AMthout diainage 

Pathological leport “This specimen consists of an oval, greyish-broAA n piece 
of tissue AAhich measuies 8 by 4 cm Sections shoAV a tissue AA'hichis coA^ered bj" 
columnai type epithelium The tissue undeil 3 ’’ing this is composed of maikedly di¬ 
lated A essels and acute mflammatorj' cells ” 

The patient Atas discharged fiee of pain 36 hours after operation 

Case 5 tv tv, aged 12 years (St Joseph Infirmary No 19326), ttas seen 
Octobei 14, 1955 (He Atas a patient of Dr Charles R Rieser ) He gat^e a historj 
of pam 111 the light groin of 3 dai-^s’ duration followed by SAAelhng of the right 
hemiscrotum The pain Atas mild and there Aiere no constitutional sj^mptoms 
The scrotum iias red and edematous oAer the right side The testis A\as slightly 
indurated and tender The tempeiature A\as 97F, hemoglobin 14 4 gm , and 
Aihite blood cells 12,000 Urmalj^sis Aias iiithm normal limits 

PreopcratiA e impression Torsion of appendix testis 

The scrotal tunics A\ere acuteb’^ inflamed The appendix testis vas blue-black 
111 color, and the superior pole of the epididjTOis iias shghtb enlarged and er}- 
theniatoils (fig 4, 4) The testis aa as normal The appendix aa as excised and the 
scrotum closed \Aith dramage 

Pithological report “This specimen consists of a soft, deep rcddish-tan, 
inegular portion of tissue aaIikIi measures 1 Iia 6 Iia 4 cm Section shoA\s the 
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tissue to be composed largely of an acute mflammatorj infiltration and mter- 
stitial hemorrhage limited bi a benign coliiimiai tipe epithehum” (fig 4, B) 
The patient was discharged free of pain 3 dais followuig siiigeri 

DISCUSSIOX 

The clmical picture is one pnmanlj of pain either begmning m the affected 
heimscrotum or grom shorth after ngorous exercise, trauma, or crossmg the 
legs On occasion this pain has apparently begim spontaneously wuthout am 
known predisposmg mampulation of the scrotum The pain is usuallv lather 
mild imtiallj and m most instances is much less seiere than with torsion of the 
testis Constitutional symptoms such as fei er, malaise, nausea, i omiting, or 
prostration are rareh noted, and associated urmary^ tract symptoms are unusual 
Shortly after the onset of local pam, swellmg and erythema of the oi^erlying 
tinucs of the scrotum appear If untreated the pam has been known to exist as 
long as three weeks, but the eiitue duration of pam is not knowm because a 
diagnosis has not been established m unexplored cases 
Physical exammation usually' reieals swellmg of the heimscrotum wath ex¬ 
quisite local tenderness The oi erlymg scrotal skm may' be red and shim fi om 
edema and mflammatory reaction A hydrocele quickly accumulates m most 
instances and obscures the landmarks which make the diagnosis obiTous on 
palpation If the patient is seen before a hy'drocele dei elops or if the fluid has 
been aspirated, the affected appendage can be palpated as a small, firm mass 
attached to the antenor-supenor pole of the testis or epididnms The lesion 
moies freely WTthm the tumca lagmahs except for its attachment to the testis 
or epididymis b\ its pedicle After sei eral day's, it may become adherent to the 
surface of the testis or epididyrms by' fibrmous exudate and simulate a mass 
arising duectly from these structures TransiUummation of the hy'drocele may' 
show a dense mass Iraig on the surface of the testis or epididy'ims Studies of the 
penpheral blood and lumah sis rareh rei eal any' abnormahties 

At operation, serous or soiosangumous fluid may' be present m the tumca 
laguiahs The affected appendcx presents itself as a dark grey to blue-black, 
firm mass attached to the testis or epididy'ims by a short, twisted pedicle The 
serosa mimediatcly siirroundmg the pedicle and the caput major of the epididy'mis 
niai be infl ±n>( d and edematous If the lesion is old, there may be fibrmous or 
fibrous adh(-irai- l)ftw(cn the necrotic mass and the surface of the testis or 
epididymi^ 

The hi'UopathoIo/nrd findings are those of acute inflammation and larymig 
degree- of infarr-tioa oik would ex-pcct this is usually a red infarct On rare 
oua^on- cahifK it ion may appiar withm the substance of the appendage indi¬ 
cating prolongcKj inflarnrnalion and possible recurrent, incomplete torsion ‘ 

'Thf prolonged iik ipuify lau'^-d by the persistent pam associated with torsion 
of the ^ app"idKe-i“ ilorif adequate indication for surgical excision The mime- 
diju ri li'f of pim and prompt return of the patient to full actiiity is coinmcniff 
iMdenie thai ' iMoii I- justih. d It htts bccii Suggested that the appendices of 
ih< oppo-it' D-ti-lK r'nuneil nI kII the affected appendix IS excised The case 

Po'in<’ (f '' t'KKK.oril,, la.Iiti.iof Mort^icm J t r<,I , 42 4X^-402,1039 
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presented here of bilateral torsion occurring at an interval of sei^eral months 
M ould support this suggestion 

The diagnostic difficulty encountered is usually that of failure to consider 
torsion of the mtrasciotal appendices Acute epididjmutis, torsion of the testis, 
orchitis, acute hydiocele, and strangulated hernia are those conditions most 
frequently considered in the differential diagnosis The absence of fever, endence 
of infection of the lower iirmaiy tract, or an acute infection elseivhere in the 
body M ould make the diagnosis of acute epidid 3 ’^mitis unhkely Orchitis in the 
absence of mumps or other viral disease would be evtremely imusual Torsion 
of the testis is associated mth evtreme local pain, and systemic reaction such 
as piostration is more endent than in cases of torsion of the appendix testis 
or epididymis Absence of signs and s 3 Tnptoms suggesting intestmal obstruction 
would suggest a lesion other than an incarcerated hernia 

SUAQIART 

Slx episodes in five ludmduals of torsion of the appendix epidid 3 ’mis or testis 
are presented and the cluneal entity discussed 

Our experience would mdicate thattoision of the intrascrotal appendices is a 
frequentty overlooked, nusdiagnosed, not uncommon lesion v hich is not getting 
its due attention from our pi ofession 

34 Seventh St, N E , Atlanta, Ga {S S A) 

St Joseph Infirmary, Atlanta, Ga (J E S) 
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TOIOR OF THE TUXECA YAGIXALIS TESTIS CASE REPORT 
OF XEURILEiDIO:\IA 

ROBERT COB EX 

Florence Cnttenton Hospital, Xo 70689-C A 67-j ear-old Mhite man, G B , 
was admitted November 10, 1955 for cardiac failure A prenous admission on 
Xm ember 19, 1953 had shown bilateral nephrolithiasis, duodenal ulcer, arteno- 
sclerotic heart disease and a hard, not tender scrotal mass approximately 5 b 3 ' 5 
cm The present status was the same except for pleuritic effusion and cardiac 
decompensation and a somewhat larger scrotal tumor The nonprotem mtrogen 
determination was 63, hemoglobm 98 per cent, blood phosphorus 5 2, albumin 
2 plus, antenor pitmtan--like excretion negatii e, and ketosteroids mthin nor¬ 
mal limits 

After the acute simiptoms subsided and because the patient insisted that the 
tumor be remoied, operation uas performed 

Under local anesthesia, the neoplasm which was discrete from the nght 
testicle and epididimus and hned mth heaiw intact covenngs of tumca, mth a 
moderate amount of hidrocele, was excised wnth the entire tumca, leanug a 
normal appeanng testis and epididimis The size of a clenched fist, the nodules 
showed a consistenci of cartilage The preoperatne impression was teratoma of 
the tunica laginalis, the postoperatne diagnosis was adenomatoid tumor 
(teratoma) 

Pathologj report The gross specimen was an oi oid mass 7 5 b\ 5 bi 5 cm 
The capsule was shaggj and a portion of skin was attached On section there 
wa« inthin the capsule a m 3 'xomatous stroma with irregular oioid nodules 
These well circumscnbed nodules were grai and lellow 

^Iicroscopic studi Sections of the tumor show ed nodules imbedded in loose 
connectii e tissue stroma The nodules were w ell circumscnbed and had a i aned 
appearance, for the most part composed of mterlacmg bimdles of elongated 
cells resembling fibroblasts and fibroc 3 i:es with paUisadmg of the nuclei Areas 
with suggestion of A'erocai bodies were noted The larger nodules showed 
ni\-\omatous tissue replacement Special stains showed the neurogemc ongin of 
the tumor A an Giesen stain showed lellowish filter staming, IMaison tnchrome 
stain showed reddish stam The cells of these tumor nodules exhibited consider¬ 
able lanation, particularly of the nuclei which showed a marked lariation in 
size shape, and staimng quality Diagnosis Xeunlemmoma of tumca y agmahs 
testis (schwannoma) (fig 1) E S Zayyadski pathologist 


Discrssiox 


Xeunlemmoma, or neunnoma, or penneural fibroblastoma, anses from the 
sheith of ‘'chyyann, most often from a penphcral nenc The first cases of retro- 
pentoneal neunlcmmoma adjacent to the kidney, one being bemgn and the 
other malignant, huye been reported ’ 


tcir-ptrd for implication Jul\ 10, io 5G 
' Of mine C I ami Xcw-man h’r J t rol 
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networks containing mucmous fluid staining blue Pigmented fibers and collagen 
are scanty m the fascicular group 

Retroperitoneal neuroblastoma mvadmg the ureter has been reported m a 
chfld,- neurilemmoma m the renal hilus * Neurofibromatosis of the bladder has 
been reported m 14 cases, rune of Tvhich were associated with Von Recklmg- 
hausen’s disease^ The shdes all showed the pahsadmg characteristics of the 
growth and conclusions are that neurofibromatosis of the bladder must be con¬ 
sidered m aU cases of Von Reckhnghausen’s disease 

In a report of an mtrascrotal adenomatoid tumor* with lymphoid or epithehal 
elements m dispute, it was considered to be of mesonephric remnants Wessel,® 
m a renew of 251 tumors of the spermatic cord gomg back to Cloquet m 1819, 
reported that 81 were mahgnant, and the total was brought to 288 No epithehal 
cells were recorded and the mesoblashc cells were hpoma, fibroma, myxoma, 
vascular lymphangioma, and heterogeneous or dermoid cyst, the malignant 
vrere epthehal, none, mesoblastic sarcomyxoma, chondro, fibro-, and spmdle 
cell Heterogeneous teratoma mcluded seminoma of Chevassu 

A huge bemgn fibroma of the tumca vagmahs was reported m 1949" and a 
casual renew of the most exhaustive study of bemgn tumors of the small m- 
testmes showed that m 1399 cases, the tumors were neurogemc m 90 instances ® 

SUMMAET 

A case of neoplasm of the tumca vaginalis testis, grossly typical of cartilagenous 
teratoma is presented, which pathologically is classical of neurilemmoma or 
schwannoma 

Renew of the recent hterature shows renal and retropentoneal, but no m- 
trascrotal tumor, derived from adventitia of the pentoneum or retroperitoneal 
area 

Neurogemc tumors of the mtestme bemg relatively frequent it is remarkable 
that schwannoma of the tumca vagmahs has not been prenously found 

28 17 Adams St , Detrcni 26, Mich 
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A STUDY OF 229 CONSECUTIVE CASES OF TOTAL PERINEAL 
PROSTATECTOMY FOR CANCER OF THE PROSTATE 

EODERICK D TURNER and ELMER BELT 

From the Elmer Belt Vrologic Group and the Department of Surgery, Dimsion of Urology, 
University of California Medical Center, Los Angeles, Calif 

This paper presents 274 consecutive total perineal prostatectomies for sus¬ 
pected mahgnancy of the prostate gland The surgery was performed between 
January 1, 1930 and December 31, 1955 for the most part by the semor author 
The data were analyzed with the help of IB M punch cards, sorters and tab¬ 
ulators for comparative study Of these 274 cases, 39 were rejected as the micro¬ 
scopic sections failed to disclose mahgnancy and 4 were rejected because the 
pathologic reports were missmg One primary carcmoma of the seminal vesicle 
was rejected and one primary bladder tumor mvadmg the prostate was rejected 
The two himdred and twenty-nme remaining cases will be presented here for 
analysis 

Jewett’s careful and cntical evaluation of the results of radical penneal 
prostatectomy for cancer of the prostate* * has firmly established the soimdness 
and value of this operation as first conceived and executed by Hugh Young' * 

The modified technique employed m the 229 cases analyzed here is descnbed 
by Belt® and differs from Young’s ongmal concept of the operation m several 
ways 

1) The approach through the penneum is between the rectum and the anal 
sphmcters ® 

2) No bladder cuff is routmely removed unless there is mvasion mto the blad¬ 
der neck In three cases the extension mvolved the ureteral onfices necessitatmg 
excision of the tngone and reimplantation of the ureters The ureters were 
sphnted for 1 week by ureteral catheters which lay m the urethra withm the m- 
dwelhng Foley catheter 

3) Pnor to 1946 a small portion of the apex (less than 1 cm ) of the prostate, 
as ongmally descnbed® was left m, m an effort to avoid mjury to the axtemal 
sphmcter and prevent mcontmence Smce 1946 the entire prostate, semmal 
vesicles, ampuUae and several centimeters of the vas deferens have been removed 
If Denonvilhers’ fascia, over the semmal vesicles, stnps off easily it is removed 
with the gland 

Read at annual meeting, Amencan Urological Association, Boston, Mass , May 31,1950 

1 Jewett, H J Radicd penneal prostatectomy for cancer of the prostate An analysis 
of 190 cases J Urol , 61 277-2S0, 1M9 

’ Jewett, H J Radical penneal prostatectomy for carcinoma, an analysis of cases at 
Johns Hoplans Ho^ital, 1904-1954 JA.JVI A . 16G 1039-1041, 1954 

» Young, H H The earlj dia^osis and radical cure of carcinoma of the prostate Being 
a stud} of 40 cases and presentation of a radical operation which was earned out in 4 cases 
Johns Hopkins Hosp Bull , 16 315-321, 1905 

* Young, H H The cure of cancer of the prostate bj radical penneal prostatectomy 
(prostato seminal vesiculectom 3 ) Historj, literature and statistics of Young’s operation 
J Urol , 63 lSS-253, 1945 

‘ Belt, E Radical penneal prostatectomy in early carcmoma of the prostate J Urol , 
48 2S7-297 1942 

• Belt E Ebert, C E and Surber, A C A new anatomic approach in penneal prosta- 
tectom} J tlrol , 41 482—497, 1939 
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4) The bladder neck is anastomosed directly to the urethra around a Foley 
catheter by tour quadrant sutures ® 

These ifierences have been criticized by Young* and others as m a k i n g the 
procedure les radicak 

FHEOPERATrirE ILiXAGEMEXT AKD PBEOPEHATTVE OBDEBS FOB 
PEBEvEAB PE05TA3XCXO1SX 

In the routme xrorkup of a patient before prostatectomy the foUomng pro¬ 
cedures are mcluded serum acid phosphatase (total and prostatic fractions), 
serum alkahne phosphatase, an anteropostenor flat x-ray film of the abdomen, 
nonprotem mtrogen, urea nitrogen, excretory urography, routme urmalysis. 
Gram Siam of unne, phenolsulfonphthalem, biopsy ithen mdicated and cys¬ 
toscopy are all earned out ahead of the immediate preoperatiTe orders A marked 
eSort IS made to hvdrate the patient orally duxmg the davs leading to surgery 
Immediate preoperatire orders 

1) Routme urmalysis and Gram stam 

2) A cleansmg enema is given the mght before and the mommg of the opera¬ 
tion 

3) A surgical preparation of the scrotum, gemtaha and permeum is done the 
mght before 

4) A hght diet the evening before surgery Breakfast is omitted the day of the 
prostatectomy 

5) Complete blood count, routme urmalysis, bleedmg tune and coagulation 
tune are done 

6) The patient is typed and cross matched to have one umt of blood available 
m the surgery 

7) If there is no sensitivity the patient is given 1 gm streptomyem and 400,000 
umts of pemciUm mtramuscularly the evenmg before the operation 

POSTOFEEATTVE MAXAGEMEXT 

1) The patient is ambulated mthm 24 hours 

2) The Penrose dram is removed m 24 hours At this tune aU permeal dressmgs 
are also removed 

3) The catheter is removed m S days, provided the boivels have moved, the 
vround has healed, there is no permeal drainage and there is no hematuna foUoiv- 
mg the first bovrel movement 

4) Dry heat (infra red) is apphed routmely for 20 mmutes, 3 times a day to 
the permeum after the dressmgs and dram have been remoi ed 

5) Hot moist dressmgs are apphed 3 tunes daily if the vround edges shoiv evi¬ 
dence of inflammation 

G) If there is permeal drainage, hot atz baths ba d are instituted 
7) Lo-v residue diet and a constipatmg regimen for S dai-s are used On the 
eighth day the bovrels are moved inth 1 ounce of milk of magnesia and 2 drachms 
of cascara and t-o to three ounces of vaxm mmeral oil mstfiled mto the rectum 

S) H the-E is no sensitiinty the patient is routmely placed on 1 gm strepto- 
cm and 400,000 umts of pemoUm daily for 5 days FoUovrmg this the patient 
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IS placed on a sulfonomide therapy of choice q i d , until the unne is free of pus 
and bactena 

9) A closed system for imgation with sahne is made available but is used as 
httle as possible and only to test for and msure drainage 

METHOD OF FOLLOWUP 

The patients who have a diagnosis of mahgnancy of the prostate gland are 
followed very carefully A form sheet is used m our office charts with these pa¬ 
tients m an effort to avoid omissions m observation 

ELMER BELT UROLOGIC GROUP 

1893 Wilshire Boulevard, Los Angeles 67, Calif 
Routine Postoperative Prostatectomy Check Up 

General appearance 

State of patient since last visit 

Present weight 

Weight loss? Back pain? 

Is patient taking estrogenic hormone? Type of hormone and dosage 

If not, reason and date stopped 

Unnation D-Stream-Hematuria- 

N 

Residual unne-Dysuna-Control- 

Blood pressure 

Total serum acid phosphatase 
Total serum alkaline phosphatase 
Prostatio fraction acid phosphatase 

pH-Alb-Sug-Sp gr- -RBC -Hgb 

WBC- RBC- Orgs- Epith- -^WBC -C I 

Findings upon rectal palpation 

Flat antenor-postenor x-ray study of the abdomen 

This IS so important that we prefer to follow each patient ourselves m our own 
office This permits an accurate early assessment of evidence of recurrence If 
the patient returns to his local doctor or family physician for followup care, 
these forms are mailed to his doctor with a request that they be returned to us 
for an analysis of the doctor’s observations 

RESULTS IN 229 CASES 

A) Ftve-year survival in 131 cases (all stages of carcmoma and extent, table 1) 
One hundred and thirty-one patients, operated on pnor to December 31, 1950, 
have been followed 5 years or more An additional 98 patients were operated on 
between December 1950 and December 31, 1955 Fifty-six (43 per cent) of the 
131 patients followed 5 years or more, hved or are hvmg without evidence of re¬ 
currence or metastases Thirty-two of these patients had postoperative estrogen 
therapy 

B) Tcn-ijcar survival in 68 cases (all stages of carcmoma and extent, table 2) 
Fourteen (21 per cent) patients, of 68 operated on pnor to December 31, 1945, 
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Table 1 

FIVE YEAR SURVIVAL 1930 — 1950 
(131 CASES FOLLOWED 5 YRS W MORE ) 



NUMBER 

FOLLOWED 

NUMBER 

SURVIVED 

5 YRS WITH¬ 
OUT CA 

% 

ALL STAGES 

RECTAL 

131 

56 

43 

1 

CSt^FiMEQ ' 

62 ' 1 

1 

[63 , 


1- •- -* 

. MrM , 

.32 

176 : 

MICROSCOPIC '?C>- 

BEYOND ^L/ ^ 

34. 

15 * 

44 

SIMPLE patients HAO 

PERINEAL® 

PERINEAL PROSTA¬ 
TECTOMIES 

75*^ 

32 

42 7% 


« TV/ELVE IN CAPSULE BUT NCTT BEYOND EIGHT HAD LOCAL 
RECURRENCE OR METASTASES 

FOUR CARCINOMA WAS TOO EXTENSIVE, FIXED FOR TOTAL 

Tabu; 2 

TEN YEAR SURVIVAL 1930 - 1945 

(68 CASES FOLLOWED 10 OR MORE ) 



NUMBER 

FOLLOV/ED 

NUMBER 

SURVIVED 

10 YRS V/ITH- 
[OUT CA 

7o 

ALL STAGES 
RECTAL 

- ^ 

1 

68 

14 

21 

RECTAL 

CONFINED 


35 

12 

34 

RECTAL 

beyond 


24 

6 

1 

25 

SIMPLE 

PERINEAL* 

81 PATIENTS HAO 
CA IN 1694 SIMPLE 
PERINEAL PROSTA¬ 
TECTOMIES 

36 

6 

17 7 
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DISTRtBUTION OF CANCER BY RECTAL 
IN M 

r 


jPio 1 

lived or are hvmg 10 years or longer, without evidence of recurrence or metas- 
tases These figures compare favorably with those m a previous report by the 
senior author® and those reported by Jewett,^ * Barnes,’ Hinman,® Colby® (see 
table 15) 

OVERALL DISTRIBUTION OF MALIGNANCT IN PROSTATE BY RECTAL 
EXAMINATION IN 114 CASES 

In 17 cases no record of extent is available (fig 1) The followmg figures repre¬ 
sent 5-year followups or longer 

cent 


Malignancy in ape-? 8 8 

Malignancy in base 7 9 

Malignancy in lateral lobe 60 7 

Malignancy involnng capsule and thought to be beyond 33 6 


MICROSCOPIC PATHOLOGICAL FINDINGS 

A fairly close correlation between the microscopic gradmg on biopsy and final 
paraffin section was foxmd Compare table 3 with table 6 There was a tendency 
on biopsy to underestimate the degree of mahgnancy m the rapid frozen section 

HOSPITAL MORTALITY IN 229 CASES 

The overall 25-year hospital mortahty rate (9 deaths, 3 9 per cent) showed that 
eight deaths were based on a nonurological etiology (table 4) Four deaths oc¬ 
curred m the penod 1930-1939, between 1946 and 1955, 3 deaths occurred m 
a total of 161 cases (1 86 per cent) 

PREOPERATTVE ESTIMATED RECTAL SIZE IN 229 CASES 
These figures are available in table 5 

1 Barnes, R W Results of palhative treatment of early carcinoma of the prostate J 
Urol , 70 4S9-4S0, 1953 , , x x 

• Hinman, F , Jr The early diagnosis and radical treatment of prostatic carcinoma 

Calif Med ,68 338, 1948 ^ ^ w 

’ Colby, F Carcinoma of the prostate Total perineal prostatecomy burg Ulin of N 
Amer , 27 1307-1311, 1947 
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Table 3 Jftcroscopic swfftcal pathology (graded) 
(152 graded, 77 carcmoma ungraded)* 

Adenocarcinoma, grade 1 
Adenocarcmoma, grade 2 
Adenocarcinoma, grade 3 
Adenocarcmoma, grade 4 
Squamous metaplasiat 


U 2% 
49 4% 
25 1% 
1 9% 
12 4% 


* 2 cases of sarcoma rcere placed m the imgraded carcmoma group 
T All cases reported as squamous metaplasia m the final pathological specimen had had 
estrogen therapy prior to surgery Preoperative estrogen therapy is given in selected cases 
as an adjunct for diagnostic purposes, or for reducmg the sire of the neoplasm before 
surgerv, or ivhen mahgnancy had been diagnosed on previous biopsy and estrogen therapy 
started elsewhere 


Table 4 Hospital mortality (S29 cases) 

Nine died m the hospital which is a mortahty of 3 9% No patients died on the 

operating table 


CctiscXve Cacscs cf Deati 


Shock 

1 

Pulmonary emboli 

2 

Cerebral embolus 

1 

Cardiovascular 

3 

Ruptured aneurvsm 

1 

Pneumonia 

1 


Table 5 Size 

Rectal Group 1 (10 to 25 gm.) 

19% 

Group 2 (26 to 50 gm ) 

43% 

Group 3 (51 to 100 gm.) 

30% 

Group 4 (more than 100 gm ) 

8% 


77 PHEOPEBATIVE BIOPSY BEPOBTS IX 229 PA SEW 

In these 77 cases a previous transurethral resection or open perineal biopsy 
had been accomplished (table 6) 

One transurethral resection biopsy was reported as benign prostatic hyper¬ 
plasia microscopically but the chmcal impression of mahgnancy was substanti¬ 
ated by total penneal prostatectomy Two open permeal biopsies by rapid 
frozen section were reported bemgn, but chmcal and surgical judgement led to 
total penneal prostatectomy ^lahgnancy was found microscopically m each case 


POSTOPERATIVE DEVELOPMEXT OF ilETASTASES IX 229 PATIEXTS 

Thirty-mne (17 per cent) patients had known metastases (demonstrable by 
v-rav) or recurrence (table 7) Twenty-three of these had metastases and 22 de¬ 
veloped local recurrence Eight cases had both metastases and local recurrence 
Slv patients required transurethral resection for recumng obstructive mahg- 
mmci In one patient m whom recurrent mahgnancy was suspected, the trans- 
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Table 6 Biopsy pathology 


Pathology Report 

Grade 

Cases 

Per Cent 

Adenocarcinoma 

1 

9 

32 2% 

Adenocarcinoma 

2 

13 

46 4% 

Adenocarcmoma 

3 

5 

17 8% 

Adenocarcinoma 

4 

1 

3 6% 

Carcinoma ungraded 


46 


Bemgn prostatic hypertrophy i 

3 (before 

total per- 



meal 

prostatec- 



tomy) 



Table 7 Postoperative development of metastases in 229 patients 


Thirty nine Petients with Metistasei 17% 

Number of Caaes 

Lived 5 Yean or More 

Estrogen therapy 

21 

11 

Neither estrogen nor orchiectomy 

18 

6 

Orchiectomy & estrogens 

7 

3 


Table 8 Squamous metaplasia 


Survival 

Yeir of Sorgtiy 

Number of Patients 

Age at time of Surgery 

6-7 years 

1949, 48 

2 

57, 64 

5 

1950 

3 

64 , 66, 63 

4 

1 1951 

2 

60, 51*- 

3 

1952 

3 

36, 78*, 67 

2 

1953 

4 

64, 63, 68, 47* 

1 

1954 

3 

81, 74, 63 

Less than 1 

1955 

1 

59 


urethral resection specimen revealed fibrous tissue In six of the 8 patients who 
had both metastases and local recurrence, the onginal microscopic report showed 
capsular or extracapsular mvasion 


PREOPERATIVE ESTROGEN THERAPY IN 18 CASES WITH POSTOPERATIVE 
MICROSCOPIC REPORT OF SQUAMOUS METAPLASIA 

This analysis mcludes the 229 cases to December 31, 1955 All of the 18 pa¬ 
tients who had a final microscopic diagnosis of squamous metaplasia had es¬ 
trogen therapy preoperatively (table 8) Four also had estrogen therapy post- 
operatively two® (table 8) had no recurrence, and one'’ had local recurrence 
The one with both local recurrence and metastases died m less than 5 years 
Pathological reports with a diagnosis of squamous metaplasia did not occur in 
any cases of this study until 1919, after estrogens had been m chnical use 

OPERATIVE AGE OF PATIENTS IN WHOM METASTASES OK RECURRENCE 
DEVELOPED, 229 CASES 

These data are mcluded m table 9 
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The pnncipal problems in prostatic surgery arise as a consequence of the type 
of operation and the advanced age of the patients The rehef of pain is comph- 
cated because adequate analgesic doses of opiate denvatives and synthetics 
often produce an undesirable narcosis for as long as 24 to 48 hours As a result, 
the elderly patient is virtually immobilized dunng this penod, and as has been 
so frequently demonstrated, such immdbihzation mcreases the danger of serious 
vascular accident and pneumonia Other undesuable effects of opiates include 
nausea, vomitmg, abdominal distention, constipation and, occasionally m nar¬ 
cotic-sensitive mdividuals, actual excitation 

The second problem that is of considerable importance m the postoperative 
penod is that of hemorrhage Considerable bleedmg occurs m all cases of prosta¬ 
tectomy regardless of the local hemostatic measures employed and dangerous 
bleedmg -with shock are not uncommon In the aged and chromcally ill, the danger 
of such bleedmg cannot be underestimated The type of operation, the extreme 
vasculanty of the prostatic bed and the poor condition of the vascular walls are 
unavoidable hazards m prostatectomy 

Another postoperative problem is delayed healing with persistent infection 
of the raw prostatic bed, causmg morbidity for prolonged periods 

Pam Ei^ty-six consecutive cases havmg a 1-stage suprapubic prostatectomy 
were mcluded m this study Fifty of these comprised a control group receiving 
the usual pre- and postoperative morphme, scopolamme and barbiturates, while 
a second group of 36 cases received n-butanol mstead The observations upon 
postoperative pam dunng the first 4 days are shown m figure 2, A 

In the operative techmque employed, a Ravich hemostatic bag was kept under 
tension for 3 to 4 hours postoperatively Dunng this penod, the pam was often 
not adequately controlled by any method However, it will be noted that 36 per 
cent of the control group as compared with 8 per cent of the n-butanol treated 
group had severe pam dunng the day of operation On the first postoperative 
day, 4 per cent of the control group still had severe pam and 68 per cent had 
moderate pam, whereas only 17 per cent of the n-butanol group had moderate 
pam and none had severe pam The improved control of pam is seen to con¬ 
tinue through the remamder of the penod of observation 


In this study, pam was adequately controlled by n-butanol m a higher per¬ 
centage of cases than by the usual opiates employed This is of extreme mterest 
since n-butanol does not apparently control pam through its effect on the central 
nervous system It has been found that m the presence of an acid pam, n-butanol 
may mcrease the pam 

Expenence m other chnical studies clearly mdicate that the rehef of pam is 
not psychogemc These obsenmtions suggest that the rehef of pam w^as the 
result of a local effect of n-butanol upon the painful post-traumatic inflammatory 
process in the region of the prostatic bed 

The fact t^t n-hutanol relieves pam sufficiently has several important clinical 
adv antagcs ^e patients come to the operatmg room m an alert state, but accept 
spinal anesthesia verj well Instead of the deeply narcotized, almost senn- 
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omatose condition in ^hich these aged men are often brought mto the operating 
oom, they are alert throughout, and after operation, and are able and ivillmg 
be ambulated on the first postoperative day without exception The annoymg 
roblems of nausea, vomiting, abdominal distention and constipation are con¬ 
siderably reduced The fact that they are not entirely eliminated mdicates that 




1^0 2 A, postoperative pain B, postoperative bleeding 



opiates increase the incidence, but are not solely responsible for these dis¬ 
turbances 

Bleeding Two senes of cases w ere compared from the standpoint of the seventy 
of postoperative bleeding Tventy-five cases are included in the control group 
and 24 cases m the group treated mth n-butanol The other 37 cases are not 
included because the oxidized gauze (Jolmson and Johnson) employed for local 
hemostasis did not alter the results The degree of bleedmg was judged by the 
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color and amount oi blood obsmed m the dmmnge through the suprupubic 
TOund and urethral catheter (fig 2 B), as\«Ji aa by the munber of cases reqxuV 
mg one or more transfusions for actual or impending shocks at some time dunng 
the postoperative period (fig 3) 

It can he seen from figure 2, B that se\ ere bleeding was definiteh nuniniiEed 
m the n-hutanol treated group Only 1 case (I per cent) had bleeding of niiv 
seventy and it vras this patient vho required the onlv tmnsfu'^ion in this group 
of cases Forty per cent of the control cases had sei ere bleeding on tho dav of 
operation and in 20 per cent, bleeding was so sei ere as to require one or more 
transfusions durmg the post-operatn e penod IlTiile a moderate degree of bleeding 
persisted m the majonty of cases through the first postoperatu o dav, diflorences 
m the degree of bleeding became mcrensmglv evident bv the second post operate o 

100 


80 


60 - 

"c 


20 


Coni lol 

No of coses 19 18 

Fio 4 Wound healing aa indicated by the porooiilaRo of ennnn liavine erowly and mlero 
Bcopicaily clear unno wilhm 10 weeka after operation 

day By this time, less than one half of the n-hiitanol tioatcd jiationtB had a 
sigmficant amount of bleeding All of the contiol sorioH filill had model ato to 
severe bleeding 

The effect of n-butanol upon the degree of postoporativo bleeding BiiggentB 
that its action is not simply one of pam relief but is the result of more funda¬ 
mental changes within tho local wound process The exact nature of Uub action 
upon the degree of bleeding is not understood, but it does not appear to bo a 
result of change in the coagulabihty of blood, nor of clot formation Tlio ruddy 
complavion seen m these patients postoperatively would tend to indicato that 
It has a vasodilatory effect similar to ethyl alcohol It may be that n-butanol 
controls hemorrhage by restoring a normal chemical and physicochemical balance 
locally .thereby facihtatmg wound healing Studies m other types of liemorrliage 
have shown a similar hemostatic effect followmg parenteral ndminiHtralion 
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Wound healing Tlie problem of woimd healmg was studied m these cases by 
bsemng the length of tune reqmred for the unne to become ciystal clear and 
tenle, and for pus and red cells to disappear from the centrifugespecunens 
igure 4 illustrates the percentage of cases, observed for a sufficient penod of 
ime, that had persistently clear unne, both grossly and microscopically, within 
ten weeks after operation 


10 

5 

6 
4 
8 


25 


Table 2 Surgical procedure 


CONTKOL 


Nephrectomy 

Nephrolithotomy 

Pyelolithotomy 

Ureterolithotomy 

Miscellaneous kidney or ureteral 
operations 


N BDTANOl 


Total 


1 


7 


26 


I IQO 

/ 

I 

I 80 


60 

*c 

V 

u 

I 40 


20 


0 


Among the control cases, 37 per cent, as compared with 72 per cent of the 
n-butanol treated cases, had clear unne within 10 weeks after operation The 
appearance of grossly and microscopically clear unne was considered to be the 
entenon of completed wound healmg and re-epithehalization in the prostatic bed 
When this heahng, for one reason or another, is delayed for long penods of tune, 
ascendmg infection is the usual factor The improved rate of healmg observed 
m the n-butanol treated group suggests agam that n-butanol has a profound 
effect upon the local pathological process at the site of trauma 


Pom 


Vomiting 


Abdominal 

Distension 


Prostigmine 

Required 


Cothsterizotion 

Necessary 


I 
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40W 




28% 


zetti 


moderate to severe 
□ -Slight 



MS n-Butanol MS n-Butanol MS. n-Butonol MS n Butanol MS n Bulonol 
Fia S Complications following 50 kidney and ureteral operations 
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Aee In Decades 


40’S 

60 

60 

70 


Table 9 Incidence of metaatasBS 


Number o! Palicntt 

Per cent 

3 

30 0 

9 

17 0 

18 

22 2 

9 

14 5 

39 Cases 



Tabij; 10 

total perineal prostatectomy for cancer of 

THE PROSTATE PRIOR TO DECEMBER 3], 1950 * 




EXTENT OF MALIG¬ 
NANCY ON PREOPER¬ 
ATIVE EXAM 

CASES 

DIED VlrtTH 
CANCER 

13 

DIED WITH¬ 
OUT CANCER 

Li^(3=wrrH 

pANCER 

LIVING wnfr 
out CANCER 

r _ __ 1 . 

EXTR AC APSU 
a CAPSULAR ^ ) 

^ 38 

12(31 6%) 

8(2117ol 


|£_(36T7^' 

INTRACAPSUUR^^ 

m 

It (145%! 

23 (303%) 

3(3^7o) 

■ a- - t,:;- 

39j^ 3®^ 

r’ ... 


*1N 17 OF THE EARLY CASES NO DEFINITE PREOPERATIVE 
RECTAL IMPRESSION WAS RECORDED AS TO WHETHER 
THE MALIGNANCY WAS INTRA OR EXTRACAPSULAR 


SURVIVAL CORRELATED 'WITH EBTIMATBD EXTENT OP MALIGNANCY ON 
RECTAL EXAMINATION RECORDED IN 114 PATIENTS 

These cases are divided into A) mtracapsular, 76 patients, and B) capsular 
ox e-Ttracapsular, 38 patients 

In 17 of the earher cases no preoperative rectal impression was recorded as 
to whether the malignancy was mtracapsular, capsular or extracapsular Thus 
only the remaming 114 of the 131 cases operated on pnor to December 31, 1950 
were divisible mto these 2 groups The results are shown m table 10 Very few 
of the microscopic reports m the cases pnor to 1950 referred to permeural Ijun- 
phatic channel mvolvement as recently descnbed by Hudson*® which made it 
impossible to categonzc the survival on this t 3 T>o of a classiBcation 
Chmcal eslimale Prostahc carcinoma, tntracapsular on rectal examination 
a) Five-year sumval Seventy-six patients were thought to have the cancer con¬ 
fined WTthm the capsule on preoperativc rectal cxammation, of these 14 subse- 
qucntlj had recurrence or metastases Of the remaming 62 patients, 39 were hv- 
ing or hved 5 years or more wnthout endence of recurrence or metastases, a 5-3^ear 
survi\ al rate of C3 per cent m these cases of early carcinoma (See table 1 ) 

B , FinUo, A L and Totten, R Prostatic cancer Cancer, 6 1225-122S, 
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b) Ten-year survival In these 76 patients with carcinoma confined withm the 
capsule on rectal examination, 35 were operated on before December 31, 1945 
and could be followed 10 years or more Twelve hved 10 years or more givmg a 
10-year survival of 34 per cent without evidence of recurrence or metastases 
The mean age m this group was 64 5 years (See table 2) 

Survival by microscopic limit of the 76 cases clinically intracapsular a) Capsular 
or extracapsular by microscope The survival rate when carcmoma had spread 
locally beyond the clmical estimate revealed that out of 76 thought to be con¬ 
fined withm the capsule on preoperative rectal exammation, 34 showed either 
capsular mvasion or extracapsular extension on microscopic exammation Of 
these 34 cases, 15 (44 per cent) hved 5 years or more Twelve of these showed 
capsular mvasion but no extension beyond the capsule of the prostate Eight of 
these 15 now have evidence of recurrence or metastases 
b) Intracapsular by microscope Microscopic exammation confirmed only 42 
of the 76 to be actually mtracapsular Thii^-two (76 1 per cent) patients of 
the 42 were hvmg 5 years or more and 3 of them had evidence of recurrence or 
metastases Thirty-five patients m whom the rectal examination revealed that 
the growth was confined withm the capsule chmcaUy were followed 10 years or 
more Seventeen patients out of the 35 were confirmed to have microscopic mtra¬ 
capsular adenocarcmoma Eight of these hved 10 years or more, givmg a sur¬ 
vival rate of 47 per cent This figure approximates the expected survivorship 
of this age group m the general population A comparison of the chmcaJ rectal 
impression and the postoperative microscopic findmgs follows 


Location on Rectal 

Casea 

Mcroacopic Spread 

Apex 

10 

4 confined 



6 capsular or extracapsular 

Base 

9 

6 confined 



4 capsular or extracapsular 

Lateral lobe 

57 

33 confined 


24 capsular or extracapsular 

The 10-year survival of patients with carcmoma based on microscopic extent 
was as follows 



Number of 
Pafleata With 
Surgery Before 
1945 

Microscopically 

Extracapsular 

MTcroscopfcally 

Intracapsular 

Rectal examination showed cap- 

24 

20 (S lived 10 years 

4 (1 lived 10 years 

sular and extracapsular exten- 


or more >= 26%) 

or more ■= 25%) 

swn 

Intracapsular on rectal exami- 

35 

18 (4 hved 10 years 

17 (8 lived 10 years 

nation 


or more = 22 2%) 

or more = 47% 


Clinical eshmaie Prostatic carcinoma, capsular or extracapsular on rectal ex¬ 
amination a) Five-year survival In 38 patients who were thought to have capsu¬ 
lar or extracapsular mvasion on preoperative rectal exammation, 22, followed 
5 years or more, had no evidence of metastases and 14 (64 per cent) of these 22 
hved 5 years or more Snxteen had recurrence or metastases and only 4 (25 per 
cent) of these hved 5 years or more In 11 of these patients the pathologist found 
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RADICAli PEOSTATECTOlTf FOE CANCER REBTJIiTS 

CLINICAL RECTAL IMPRESSION 
CONFINED TO PROSTATE 



that the growth was withm the prostatic capsiile and a penprostatic inflaminatory 
reaction had confused the clinical picture Seven of these lived 5 years or longer 
(table 10) 

hlicroscopic Of the 27 microscopically confirmed to be capsular or extra- 
capsular 11 (41 per cent) survived 5 years or more We feel that orchiectomy 
and estrogen therapy contnbuted to this survival period Rectal palpation as 
a clinical means of diagnosmg mahgnancy of the prostate was found to be 84 
per cent accurate m this senes Rectal evaluation was less accurate than the 
microscopic evaluation revealed in determimng the estimated extent or limit 
of the neoplasm (fig 2) 

b) Ten-year sumval Of the 38 cases with carcmoma thought to be capsular 
or extmcapsular on rectal axammation, 24 were operated on before December 
31, 1945 Six (25 per cent) of these hved 10 years or longer (table 2) 

l^CONTINE^CB 

It IS interesting to note that there was less overall mcontmence m the group 
operated on prior to 1946 when a small (less than 1 cm ) piece of the apex was 
left in place 

In the 23 patients with tcmporarj incontinence lastmg less than 1 j car, 14 
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Table 11 Overall tncotUtnence in tS9 patients 


1 

Temponur 
(4 months 

Incontinence 
to I year) 

Persisting Incontinence 
(more than 1 year) 


Ciso 

Per Cent 

Cases 

Per Cent 

1930-1946, 68 cases, less than 

1 cm of apex left 

6 

7 4 

2 

2 9 

1946-1966, 161 cases, complete 
prostate removed 

18 

11 2 

12 

7 6 


WEIGHT OF TISSUE REMOVED IN CASES 



continued to have mcontmence (table 11) The operative reports described most 
of these 14 earher patients as hainng mahgnancy m the apical area mvolvmg the 
region of the external unnary spluncter In the less extensive growths mcon¬ 
tmence was not a problem, but m these 14 the complete removal of the cancer 
traumatized the external unnary sphmcter and m some cases excision of a por¬ 
tion of the sphmcter was necessary to remove the growth completely 

WEIGHT OF TISSUE REMOVED 

In 229 patients 13 per cent had between 10 and 25 gm of tissue removed, 
52 per cent had 26 to 50 gm excised at surgery, 32 5 per cent had 51 to 100 gm 
while 2 5 per cent had more than 100 gm of tissue removed See figure 3 
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age incidence time of surgery 

( 229 CASES ) 


NUMBER OF 
PATIENTS 



HOSPITALIZAnoX 

The a\erage hospital stay ^as 11 days over the 2o-year penod, but since the 
advent of antibiotics, and the modification of surgical technique, it is noiv ap- 
provunately eight and one-half daj s 


AGE INCroENCE AT TIME OF SUKGEBT 

One hundred and fif tj -six (GS per cent) patients ivere 60 years or older at the 
turn of surgerj' (fig 4) Se\ enti -six (33 1 per cent) patients had reached the age 
of 70 or more before undergoing total penneal prostatectomy The median age 
was GO jears We feel that penneal prostatectomy subjects the patient to less 
shock than other methods of prostatectomj and that poor surgical risks tolerate 
this type of procedure with less morbidity 


relationship of OPERATIVE \GE TO O-TEAR SURVIVAL 

The lughcst sum\ al rate is found m the age group of 61 to 65 1 ears (table 12) 

Ihc , 0 per cent sur^^^al m the age group of 46 to 50 mdicates the smont% of 
this disease m younger men ^ 
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Table 12 Relationship of operative age to five-year survival in ISl patients 


Operative Age ^ 

Per Cent Surviving S Yrs or liOngei 

46-60 1 

7 0% 

61-55 ; 

10 6% 

69-60 

17 6% 

61-65 

22 8% 

66-70 

19 4% 

71-76 

14 0% 

76-80 

8 8% 


PEOSTATIC StTHGERT EITHER BEFORE OR AFTER TOTAL PERINEAL 

PROSTATECTOMY 


Previous prostatic surgery Fifty-five of tlie 229 patients had previous prostatic 
surgery Fifty-two had undergone transurethral resection of the prostate gland 
prior to total perineal prostatectomy Three patients had had a simple penneal 
prostatectomy first Radical removal of the prostate was more difficult m these 
cases “ 

Surgery foUomng total penneal prostatectomy In 8 cases transurethral resection 
for obstruction at the bladder neck was necessary foUowmg total penneal pros¬ 
tatectomy 


Interval Between Total Perineal 
Proetatectomy and Reaectlon 


Reason lor the Transurethral Resection 


2 years 

3 years 

5 years 

6 years 

7 years 

7 years 

8 years 

9 years 


Contracture of bladder neck 
Recurrent carcinoma 
Recurrent carcinoma 

Suspected nodule which proved to be benign 
Recurrent caromoma 
Recurrent carcmoma 
Recurrent carcinoma 
Recurrent carcmoma 


latent malignancy—REVEALED AFTER SIMPLE PERINEAL PROSTATECTOMY 

In a study of 1,694 cases of simple penneal prostatectomy,““ a final pathological 
report of carcmoma was made m 81 patients Of these 81 patients, 24 were ex¬ 
cluded from our study because, although it was known pnor to operation that 
they had cancer of the prostate, a total prostatectomy could not be done Five 
additional cases were excluded as bemg done subsequent to 1950 Of the remam- 
mg 52 patients who imderwent simple penneal prostatectomy m which latent 
carcmoma was revealed, 24 patients or 46 1 per cent hved or are hvmg 5 years 
or longer Of the 36 patients operated upon pnor to December 31, 1945, eight 
(22 2 per cent) hved or are hvmg 10 years or longer The mcidence of metastases 
for the 52 patients was 21 2 per cent The breakdown of this analysis is presented 
m table 13 

“ Goodwm, Vf E Radical prostatectomy after previous prostatic surgery J , 

Tui^’ R^i) and Belt, E Read at annual meetmg, Amencan Medical Association, 
Chicago, m’, June 13,1956, the results of 1,694 simple penneal prostatectomies 



EADICJLU yilOSTATECTOMT FOR CANCER RESULTS 
TaBLS 13 
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IfladcGCc of MetasUics 

S V ear Survival 
(52 Cams to IPSO) 

10 Year Sorvival 
(36 Cases to 1W5) 

11 with metastases (21^%) 

6 (11^%) 

1 (2 8%) 

41 no metastases (78 8%) ' 

18 (34 6%) 

7 (19 4%) 

52 (100 0%) 

24 (461%) 

8 (22^%) 


Table 14 Postoperaltve complications tn SS9 cases 



Patients 

Per Cent 

Temporary incontinence (4 to 12 months) 

23 

10 0 

Persistent incontinence (more than 12 months) 

14 

6 3 

Urethral stricture 

9 

4 0 

Contracture bladder neck (only one had surgery) 

7 

3 1 

Hemorrhage (four required evacuation of clots) 

6 

2 3 

Breakdown of skin mcision 

4 

1 7 

Thrombophlebitis 

4 

1 7 

Epididyimtis 

3 

1 3 

Pyelonephritis 

3 

1 3 

Rcotopenneal fistulas 

3 

1 3 

Surgical ureteral obstruction 

1 

0 4 

Calculus obstructing ureter during postoperative 
period 

1 

0 4 

Perineal hematoma 

0 

0 


SURVIVAL IN CASES OF SIMPLE PERINEAL PROSTATECTOMT ON 
MALIGNANT GLANDS 


5-year survival The overall 5-year survival is 46 1 per cent 


A*e Gtonp—\ear« 

No of Patients 

Na of Patients Snrvivlni 

Per Cent Sumvine 

60 

7 

4 

57 1 

CO 

18 

11 

61 1 

70 

22 

9 

39 1 

SO 

6 

0 

0 0 

10-ycar survival 

The overall 10-year survival is 22 5 per cent 

Ase Group—Yean 

La of Patients 

La of Patients Suiviving 

Per Cent Samrm^ 

50 

3 

2 

66 7 

CO 

IG 

5 

31 3 

70 

13 

1 

7 6 

so 

4 

0 

0 0 


COMPLICATION AT SURGERY IN 229 PATIENTS 

Thirteen (5 7 per cent) patients required one or more transfusions dunng 
surgerj- One (0 4 per cent) patient had a recognized rectal perforation In this 
patient the operation followed the cancer through the mvohed rectal wall 


POSTOPERATIVE COMPLICATIONS 

Three rcctopcnncal fistulas dei eloped after surgerj’ on patients m whom the 
cancer was cxlracapsular (table 14) In one of these an anaplastic growdh was 
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Table 15 Early carcinoma of the prostate 



No Patients 
Followed 

5 Year 
Survival 

10 Year 
Survival 



% 

% 

Palhative (Barnes)^ 

31 

63 

22 

Radical (Jewett)’ 

78 

61 

37 

Radical (Hininan)’ 

23 

66 6 

Radical (Colby)" 

34 

65 


Total permeal (Belt) (rectally confined) 

76 

63 

34 

Total perineal (Belt) (microscopically confined) 

63 

68 

43 

Radical (Jewett)’ (microscopically confined) 

41 


49 


detected on microscopic examination In one the fistula developed because of a 
retamed foreign body This was easily rectified by surgery 2 months later 


COMPARATIVB SURVIVAL IN EARLY CARCINOMA 

In bis study of 31 cases defimtely diagnosed as carcmoma of the prostate 
and considered to be witbm reach of total prostatectomy but instead were 
treated paUiatively with estrogens, Barnes’ noted a 5-year survival rate of 53 
per cent and a 10-year survival rate of 22 per cent A study of table 15 shows the 
supenonty of total permeal prostatectomy over estrogen therapy alone m this 
type of case 

MISCELIiANBOUS PATHOLOGICAL FINDINQS 

Twelve patients were also treated for a known but unrelated mabgnancy m 
some other part of the gemtourmary tract Three had adenocarcinoma of the 
prostate combmed with tuberculosis of the prostate gland Two had a patho¬ 
logical (microscopic) diagnosis of sarcoma of the prostate One had a primary 
carcmoma of the semmal vesicle mvadmg the prostate gland One had primary 
bladder tumor which mvaded the prostate These two latter cases were excluded 
from the ongmal 274 suspected carcmomas of the prostate which make up the 
substance of this report 

Fifteen patients had deep x-ray therapy (before 1942) with a 6 8 per cent five- 
year survival Eleven of these fifteen died withm five years Nme of the 11 pa¬ 
tients had microscopic capsular or extracapsular mvasion Only one of these 
patients hved 10 years and he had a microscopic mtracapsular neoplasm 

DISCUSSION 

The value of any surgical procedure depends upon its endunng results It 
IS well known that the memory is tricky in recaUmg its impressions, good impres¬ 
sions bemg retamed much longer than the memory of failures and disasters 

The labor of a statistical review of this type is justified by the fact that m such 
a study all factors are brought under scrutiny from the record written at the 
time This rules out the unrehabihty of memory and of emotional factors Judged 
by these hard statistical standards the procedure of total removal of the prostate 
for cancer is agam shown to be vahd 





RADICAL PBOSTATECTOMl FOB CA.ACER RESULTS 

The method of studv here presented has follonred the pnuciples so carefull\ 
laiddomib\ Je^'ett* = m two e-?cellent presentations Companson of his results 
.\nth our ovii is thus quite eas\ The 229 patients here recorded cIosel\ foUon 
in morbiditA andmortahU in course and comphcations those studied b\ Jewett 
The central fact which emerges m his studies and m ours and nhich stands 
out dearh is that in those patients m whom the disease cancer of the prostate 
IS recognized earh and m whom the prostate with it's cancer is renio\ ed before 
the cancer ha« gone be\ond the prostatic capsule a lOwear sumial rate is at¬ 
tained which closeb approximates the sum\al rate of patients of this same age 
group m the general population This surgical feat is an accomplished fact 
Therefore it follows that the need for the future lies ui earlier recogmtion of 
thi- freciuenth occurnng disease b\ the general practitioners of the comniumti 
for as this «tudi also shows simple digital examination of the postenor aspect 
of the prostate m the course of an ordmar\ rectal examination it a more effectn e 
nitaii'- of discorenng the presence of earh cancer of the prostate than are more 
elaborate methods of studv Hence if rectal exammations are routineh made ui 
men of the age group m which cancer of the prostate mac be expected to occur 
an cffectue surgical procedure total penneal prostatectonn is arailable for 
their cure 

Total rcnioial In urologists should be encouraged and promoted on the basis 
of the demonstrable higher sumeal rate associated woth this form of surgical 
attack The good results obtained through its use in those patients in whom 
carcinoma of the prostate has been recognized earh ma\ be ex-pected to greath 
reduce the present dreadful mortahtc from this disease 

SUMiLARX 

V 4/ per cent lO-iear sum\al rate after total penneal prostatectonic in that 
group cjf patients in whom the cancer of the prostate was microscopicalh con- 
hned to the prostate has lieen presented This i= considered to lie sufficient e\n- 
deuce to fans' all urologut^^ to be alerted to the need for the munediate applica¬ 
tion of tin- procedure lor the cure of this disease 
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T^^]:GENER’S GRANULOMATOSIS A CASE REPORT 

HERBERT FANGER and MELVIN HOFFMAN 
From the Inshtutc of Pathology, Rhode Island Hospital, Providence, R I 

We have lecentl}'^ had a case of neciotizing granulomatosis mth angiitis, also 
knovm as Wegener’s granulomatosis This is a lare disease, only 29 cases hanng 
been reported It is a variant of poljmrtei itis nodosa and is piobably due to a 
hj'pereensitinty leaction It involves most commonlj'^ the respiiatory tiact, the 
kidnej^s, spleen and occasionally the liver and prostate Fahe}’' and Leonard^ 
have desenbed the chnical featuies of this disease in gieat detail Usuall}^ the 
presenting symptoms are due to upper respiratory tract inflammation as e\i- 
denced by nasal discharge, painful sinuses, sore thioat, cough oi hemoptysis, 
accompanied by signs of lenal damage uith albuminuria and red and vhite 
blood cells and casts m the mine Teirmnall}^ the renal failuie dominates the 
clinical pictuie Theie ma}' be symptoms due to a geneml arteritis shoiin b}^ 
high fevei, arthritis, muscle pam and mdespread hemorrhagic lesions of the 
skin and mucous membiane 

In the case to be reported, the piesentmg s 3 'mptoms u ere due to giaiiulomatous 
inflammation in the pi estate The nature of the disease vas not iintiallj’' lec- 
ognized Since the biopsj of the piostate maj' furnish the first clue of this sj’-stemic 
disease, it is deemed vorth}’- of bunging it to the attention of urologists 


CASE REPORT 


E M , a 63-3mai-old white male executive, was admitted to the hospital foi 
the fourth time m 1954, because of inability to void mine Acute letention had 
occuired 2 wTeks piior to admission and lecurred again 1 w eek piloi to admission 
\ Iole 3 " catheter was inserted and he was admitted for defimtne 6 uigei 3 ' 

Past histoi 3 ^ levealed that the patient had s 3 T 3 hihs at age 24, foi which he 
iccieved intramuscular injections foi 2 3 mais At age 46, a cholec 3 'stectomv was 
perfoimed (firet admission) His hospital coui-se was uncomplicated, except foi a 
mild albuminuria He was leadmitted 3 months later wath acute pvelonephiitis 
and a piostatic abscess \ Imnbai punctme was noimal as was a seiological 
stud 3 of the spinal fluid The same 3 ear he had some failme of Msion which 
lemamcd pool theieaftei Xemological exanmiation ie\ealed some paleniss of 
the optic discs but was otherwise noimal A, coume of 15 intramusculni mjeitions 
of tnparsemide was gnen (thud admission) V lumbai puncture se^clal months 
subsequent to thei'ap 3 was also noimal 

Plnsicd examination in 1954 ic\ealcd a well-dc^eloped, wcll-nourishcd white 
mill ill no acute distiess Ihe pupils leacted to light but onh pooih to aftom- 
niodation The peiipheial holds of Msion were constiicted The mouth and 
phiiMix woie iioimnl 1 he chest was deal iiid the heart was noim il 1 In ib- 
donicn loiealcd a well-heilcd scar from pie\ lous surgen md mild diastasis uni 


\(LO|)tcd for publuation Jal\ 10 1050 

> 1 ilic\ J L iiul I oontinl 1 <1« ird U oj,piu r grnmdomato-i- 


Vni I M(d 


17 Ihs 



'n-EGE^ER’S GKiLXTIEOiLJ.TOSIS 


79 


The prostate ^^as smooth and markedly enlarged The remaimng examination 
n as not remarkable 

Temperature, 98 6, pulse, 94, respirations, 20, blood pressure, 138/84 
The hemoglobin was 13 8 gm per 100 cc, red blood count 4 35 million and 
white count 8,200 with 83 per cent poljTnorphonuclears, 15 per cent Ijmipbocjdes, 
2 eosinophils Urea mtrogen was 9 mg per cent and the fasting glucose 93 mg 
per cent Blood Hinton was positne but the Wassemiann was negatii e A chest 
\-ray showed slight proimnence of the bronchovasculai maikings of the nght 
lower lobe but was otherwise normal 

On the third hospital day a suprapubic prostatectomy and bilateral r asectomy 
were performed The patient tolerated surgerj^ well Following operation, phar- 
j ngitis and larjmgitis de\ eloped with tender regional Bmph nodes and inflamed 
\ ocal cords The temperature rose to 101 degrees on the fourth postoperatn e 
daj, was then normal for 3 days, and again at lex els up to 101 degrees for 3 days, 
thereafter normal The patient had been placed on dicrj sticm postoperatix elj 
but this was changed to terramycin on the fourth postoperatne day Despite 
antibiotics and local therapy, the pharj'nx remained red and sore His surgical 
wound healed well and he was discharged on the twenty-third hospital da}, 
still complaining of a sore throat 

Histopathologic examination of the prostatic tissue rex ealed benign prostatic 
h}pertrophy and chronic granulomatous inflammation 
The patient was hospitalized again, months later Durmg the interxal 
at home, the pliar}mgitis had persisted In addition, for sexeral days prior to 
admission, he had been xmiding cloudy unne almost hourly 
Physical examination rex ealed the phai^mx to be drx% red and glistening, with 
sexeral small xcsicles and superficial ulcerations It seemed distinctl}’' xxorse than 
XXhen seen 10 xxecks earlier The ph}sical examination xxas otherxxise not re¬ 
markable 

Temperature, 98 G, pulse, 100, respirations, 20, blood pressuie, 140/90 
The hemoglobin xxas 10 3 gm per 100 cc, red count 3 35 million and white 


(oiiiit 11,950 xxith 74 per cent polx morphonuclcars and 10 per cent bands Uii- 
nal} MS showed a specific graxatx of 1 017 xxath 2 plus proteinuria, and man} xvhite 
lolls Xo casts were seen The blood glucose was 87 and the uiea nitrogen 14 
I niic cultures olitained bx retrograde stud} grexx out Veiobacter aerogeiies and 
P-oudonionas aeruginosa \. lumbar puiutiirc was normal The Hinton and 
WisMirmann tests were positixe, the latter onlx wcaklx The acid phosphatase 
wis 1 1 Old the alkaline phosphatase 8G King-Vrinstrong units The th}mol 
Uirbiditx was 8 The total piotem w is 5 0 gm pci tent and the albumin 1 0 


gm per cent Smears and cultures of the urine sputum ind spinal fluid weic 
iiegitixe for tnbcnnlosis X-nx of (he chest rexciled a dense, irregular shadow 
ni the left iptx lichnid the first rib V sub-equoiit film 7 xxecks later showed 
pir'.i'-liiiK of the lesion in the left apex prommciit roof stnutuics on the left, 
md hizx nihltnition in the postirior ind (entril poitioiis of the nght lung 
niti nmteil as , focil irci of pneumonitis V ntrogrulc pxclognm w is norm il 
\nL L itllprcpintmnwasneg.tixt md a t df-muM |e biopsx showed clirom. 
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focal inflammation An electrocardiogiam shon ed nniioi QRS changes, possibl}" 
consistent mth some myocai-dial damage but not diagnostic Histopathologic 
e\amination follonmg a transurethial icsection again levealed focal gianuloma- 
tous inflammation m the prostate 

The patient's hospital course was slowly and piogressively downhill He 
suffered generalized muscular pain, incieased wnth movement In the fourth 
week, the urea mtiogen had iisen to 39 and the creatinine was 1 4 In his sixth 
week in the hospital, and about one week prior to death, the blood uiea nitrogen 
had risen to 135, creatinine, 6 3 The pharyngitis persisted Despite laige doses 
of antibiotics, local and supportive theiapy, he failed to lespond The fii-st 3 
w^eeks of hospitalization weie charactenzed by a febrile course wnth a maximum 
tempeiatuie of 103 8 With institution of cortisone by mouth, the temperatuie 
dropped to noimal and lemamed so throughout the lemamdei of his hospitali¬ 
zation, although the heart mte w'as persistently rapid (100-120), and the white 
blood cell count mounted from 14,000 to 18,000 with 88 to 94 per cent polymorpho- 
nucleara The patient, how'evei, did not otherwnse respond With the onset of the 
elevated uiea mtiogen to 187, his course was rapidly downhill He died on the 
fiftj''-fii'st hospital daj' 

The autops}'’ revealed the majoi pathological processes to be in the heart, 
lungs, kidne 3 ’’s, prostate, seminal vesicles, spleen, liver and adrenals There was 
interstitial nijmcaiditis wnth infiltiation by polymoiphonuclear neutiophils and 
necrosis of muscle fibers and aiteiitis Periodic acid-Schiff stain w'as negative foi 
micio-oigamsms 

There was a generalized vasculitis chieflj'^ involving the aiteiial tree with 
fibimoid necrosis of the artenal walls and infiltration by polymoiphonuclear 
neutrophils, histiocytes, and occasional foreign bodj" giant cells and Langhans’ 
cells In the lungs, prostate and seminal A’-esicles, there was a necrotizing granu¬ 
lomatous mflaramation consisting of massive necrosis with suiiounding aggre¬ 
gates of histiocjdes and occasional foreign bodj' giant cells and Langhans’ cells 
Focal nieas of neciosis were found m the hvei, adienals and l 3 mipli nodes In 
the kidneys, there was an exudatne and proliferative glomerulonephiitis with 
infiltration of the glomeiiili b 3 ^ poRmiorphonuclear neutiophils and epithelial 
and endothelial pioliferation of the glomeiuh and capsulai descent foimatioii 
Uitops 3 " diagnosis Xeciotizmg granulomatosis with angiitis 

DISCUSSION 

tiodmaii and Clung'’ liai c leiiewcd this peculini disease complex and lun c 
noted tint the tnad of granulomatous inflammation with necrosis, angiitis and 
glomerulonephiitis iic the most common pathologie features m tins disease 
These fcitmes were demonstrated m the case that is repoited 

the A istular lesion, although lesembhng pohaiteiitis iiodosi, dilTeis tiom it 
line to the iircsenie of numerous histioC 3 tes, as well as oceasioml foreign hoch 
giant (ills and Linghans’ cells rosinophils inaA be piescnt m \nnal)lc mimhers, 

tioilmm, Gabriel iml C hurp. Jacob A\opener’s griinulomiilo-.H Pitliolopv nmlre\ic« 
of the literature Arch Path , 68 533-55.J 1*154 
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although none nere found m the present case The glomerulonephntis n-as quite 
stnking and appears to be another manifestation of a hjqiersensitmt)' reaction 
One must consider the relationship of sjTJhilis to this disease, since this patient 
had serologic endence of si-phihs The necrotic lesions mth granulomatous 
inflammation differ from a gumma due to the absence of plasma cells, the more 
actne acute inflammatorj- reaction that i\as present, as nell as the lasculitis 
1 urthermore, glomerulonephntis is more commonlj seen in hiTiersensitmti 
«tates than in tertiarj sjTihihs 

\s to the etiologj of the hjTpersensitn e reaction, the arsenical therapy maj 
be a possibility Howeier, this nas gi\en many years pnor to the recent illness 
of the patient and it seems unhkely that this agent may hai e produced a re¬ 
action after such a long-time intenal Therefore, the causatne agent for the 
h\ per^ensitunty state is not knoivn 

We haie renewed the iiutial surgical specmiens of the prostate in this case 
and ha\e confirmed the diagnosis of granulomatous inflammation There was 
noted a small area of necrosis but no endence of \asculitis Granulomatous 
inflammation of the prostate is occasionally seen m surgically resected inflamed 
prostatic tissue Thus, Tanner and ^IcDonald’ found Si out of 1028 mflammatory 
lesions of the prostate to be of granulomatous nature Usually, this granuloma¬ 
tous iiiflammation is of a nonspecific type We are of course excluding the cases 
of tuberculosis of the prostate which are seen so rarely now m the era of anti¬ 
biotic therapi 

Vlthough granulomatous inflammations of the prostate may be nonspecific, 
one must consider the possibility of their being a peripheral manifestation of a 
generalized systemic disease The presence of xascuhtis and necrosis should 
dcrt the examiner to this possibility The urologist who has a case of nonspecific 
gmiulomatous prostatitis must carefully exaluatc the status of the upper lespira- 
tor\ tract and kidneys to rule out Wegener’s granulomatosis or tuberculosis 
1 he progno'^N in this di«ea=e is poor Cortisone therapy has been suggested 
hut ihi'. w IS to no ixail m our case, possibly because of the far-ad\anred nature 
of till (li'-eisc when thi« medication was first gixen 

SUMXLXRX 

V ( ISC IS aported of necrotizing granulomatous angiitis, also knowm as Wege- 
m r s trpiimioni The patient initially liad s\ mptoms of unnan obstruction 
due to pro-t itir cnlurgciiicnt 

1 H 111(1 McDonald J H Graiiiilomatou- pro-t ititi- Vreli Path , 36 3.oS, 
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focal inflammation An electrocaidiogram showed minor QRS changes, possibly 
consistent mth some myocaidial damage but not diagnostic Histopathologic 
examination follonnig a tiansurethml lesection again revealed focal granuloma¬ 
tous inflammation m the piostate 

The patient’s hospital coui’se was slowly and piogiessively doumhill He 
suffeied generalized muscular pain, incieased mth movement In the fourth 
veek, the uiea mtiogen had risen to 39 and the creatimne vas 1 4 In his sixth 
veek in the hospital, and about one veek prioi to death, the blood urea mtrogen 
had risen to 135, creatinine, G 3 The pharyngitis pemisted Despite laige doses 
of antibiotics, local and supportive therapy, he failed to respond The fli-st 3 
weeks of hospitalization were characteiized by a febrile couise with a maximum 
tempeiature of 103 8 With institution of cortisone by mouth, the tempeiatuie 
dropped to normal and lemained so throughout the remainder of his hospitali¬ 
zation, although the heait rate was persistently rapid (100-120), and the vhite 
blood cell count mounted f i om 14,000 to 18,000 with 88 to 94 per cent polymorpho- 
nucleai-s The patient, however, did not otherwise lespond With the onset of the 
elevated urea nitrogen to 187, his course ivas rapidly doivnhill He died on the 
fifty-fiist hospital day 

The autopsy revealed the niajoi pathological processes to be ni the heart, 
lungs, kidneys, prostate, seminal vesicles, spleen, hi’^er and adrenals There ivas 
intemtitial myocarditis with infiltiation by polymorphonuclear neutiophils and 
necrosis of muscle fibers and arteiitis Penodic acid-Schiff stam was negative for 
micio-oigamsms 

There wns a geiierahzed vasculitis chiefly immlving the aiterial tiee with 
fibnnoid necrosis of the arterial w'alls and infiltration b}’’ polymoiphonucleai 
neutiophils, histiocytes, and occasional foreign body giant cells and Langhans’ 
cells In the lungs, piostate and semmal vesicles, there wns a neciotizing granu¬ 
lomatous inflammation consisting of massive necrosis with suriounding aggie- 
gates of histiocytes and occasional foieign bod 3 '^ giant cells and Langhans’ cells 
Focal aieas of neciosis weie found in the hvei, adienals and bmipli nodes In 
the kidiiej^s, theie was an exuidative and piohferative glomeiulonephritis with 
infiltiation of the glomeinli bj"^ pol 3 iiiorphonuclear neutrophils and epithelial 
and endothelial piohfeiation of the glomeiuh and capsular crescent foiiiiation 
Autopsy diagnosis Neciotizmg granulomatosis with angutis 

DISCUSSION 

Godman and Chuig^ have lexnewed this pecuhar disease complex and haie 
noted that the triad of granulomatous inflammation with necrosis, angiitis and 
o-lomeiulonephntis aie the most common pathologic featuies in this disease 
These featuies wme demonstrated m the case that is leported 

The vascular lesion, although lesemblmg polyarteiitis nodosa, differa fiom it 
due to the presence of numeious histiocytes, as well as occasional foieigii body 
giant cells and Langhans’ cells Eosinophils may be piesent in vanable numbera, 

’ Godman Gabnel and Churg, Jacob Wegener’s granulomatosis Pathologj and revien 
of the literature Arch Path , 68 633-563, 1954 
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although none A\ere found in the present case The glomerulonephiitis nas quite 
stnking and appears to be another manifestation of a hjiiersensitnitj reaction 
One mast consider the relationship of S 3 T 3 hilis to this disease, since this patient 
had serologic endence of s^phlhs The necrotic lesions mth granulomatous 
inflammation differ from a gumma due to the absence of plasma cells, the more 
actne acute inflammatorj^ reaction that was present, as nell as the ^asculltls 
rurthemiore, glomerulonephntis is more commonlj seen in hi pei’seiisitmti 
states than in tertiari s 3 Tihihs 

As to the etiologj of the hj-persensitii e reaction, the arsenical therapi^ maj^ 
be a possibiliti Hoiieier, this i\as gnen manj 5 ears prior to the recent illness 
of the patient and it seems unlikely' that this agent mai haie produced a re¬ 
action after such a long-time intenal Therefore, the causative agent foi the 
In persensitmtj state is not known 

We haie renewed the initial surgical specimens of the prostate m this case 
and ha\e confirmed the diagnosis of granulomatous mflanmiation There was 
noted a small area of necrosis but no e\udence of lascuhtis Granulomatous 
inflammation of the prostate is occasionallj seen in surgicallj resected inflamed 
prostatic tnsue Thus, Tanner and ilcDonald’ found 34 out of 1028 inflanmiator^ 
lesions of the prostate to be of granulomatous uatuie Usualljq this granuloma¬ 
tous inflammation is of a nonspecific tjpe We are of course excluding the cases 
of tuberculosis of the prostate uliich are seen so rareh non in the era of anti¬ 
biotic therapj 

Vlthougli granulomatous inflammations of the prostate maj be nonspecific, 
one must consider the possibihtj of their being a peripheral manifestation of a 
gcncrahrcd scstenuc disease The presence of \asculitis and neciosis should 
ilert the examiner to this possibihtx The urologist vho has a case of nonspecific 
granulomatous prostatitis must carefuUx exaluate the status of the uppei respira- 
tor\ tract and kidnexs to nile out Wegener’s granulomatosis or tuberculosis 

1 lie prognosis m this disease is poor Cortisone therapj has been suggested 
hut this was to no axail in our case, possibh because of the far-adxanced nature 
of the disease when this medication was first gixen 

SUXrXLXRX 

V c ae IS reported of necrotizing granulomatous angiitis, also known as Wege- 
mrs gramilomitosis The patient imtialh had b\ mptoms of urinarj obstructron 
dm to ])n)st itu enlargement 

1 II iml McUoniUl J U Gramiloni Uou- pro-t ititis \rcli Path , 3S 35S, 
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EETROPEMTONEAL LYMPHATIC CYST 
(CYSTIC LYIWPHANGIOMA) 


BENEDICT R HARROW 

From The Department of Urology, Mt Sinat Hospital, Miami Beaeh, Fla 

T^^ 0 lecent papers^ - stress the low incidence of mesenteric lymphatic cysts, 
but retroperitoneal Ijmriphatic cysts are even more unusual According to Pack 
and Tabah,® until 1954 approximately 870 primary retroperitoneal tumors of all 
types had been lepoited m the literature From their references and those listed 
m this papei, I have estimated that approximately 70 retroperitoneal cysts have 
been recorded Of these 70 cysts only 14 fit the criteiia for the lymphatic vanety 
The follow mg case satisfies all the requirements for the diagnosis of lymphatic 
retropentoneal cyst 

CASE REPORT 


Mrs A C (hospital No 35856) a 50-year-old w'hite woman, was adnutted 
to Mt Sinai Hospital March 18, 1954 Three yeai's before admission she had 
simptoms of acute cystitis which had responded rapidly to a sulfa drug One 
month before admission anothei attack of acute bacterial cystitis subsided on 
oxytetracyclme only to return again 1 week before admission to the hospital 
At that time ph 3 ’’sical examination revealed a mass approximatelj’- 6 by 6 cm , 
freely moi'able, in the light midabdomen just Jateial to the umbilicus It did 
not feel unusually hard and w as smooth, nonfluctuant, nonpulsating and mo\ ed 
with respiiations A plain film revealed an oval mass, 8 bj^ 6 cm , overlying the 
psoas muscle shadow with its center just to the right of the fouith lumbar 
xertebra An excretoiy urogiam was taken March 12, 1954 using a mixture of 
15 cc of 50 per cent neo-iopax and 15 cc of 35 per cent diodrast With compres¬ 
sion b}'^ a balsa block, the calyces, pelves and upper ureters were well demon¬ 
strated bilaterally and revealed a curling with a lateral dexiation of the upper 
right ureter aiound the top of the mass with slight right hj^dronephrosis An 
anteropostenor film taken immediately after release of compression in an up- 
iight position showed both lowei ureters together with the rest of the dexiation 
of the right ureter aiound the mass (fig 1, A) A right oblique film (fig 1, B) 
rei^ealed cleaily the entire outline of the tumor together with the upper ureter 
bemg markedly displaced anteiioily 

An x-raj'^ of the chest w as negatn e 

Past histor}" was unimportant except foi an appendectomj’^ as a child and 
the lemoval of a fibioid tumor of the uterus 13 j'ears previously 

On phi-^sical examination, besides the abdommal mass, a normal antiflexed 
uterus w as palpated on pelvic exarmnation with no adnexal masses There w ere 
no generalized or localized Ij^mph node enlargements 


Read at annual meeting, Southeastern Section of Amencan Urological Association, 

Holh-wood Beach Fla , March 25-29 1966 , . o ot or,, on- mci 

‘ IConski, J & Mesenteric chilangioma -Am J Surg , 87 S91-89i, 1964 
’ Xliller D B Chile exst of the mesentcrj Arch Surg 68 359-363,1954 
> Pack G T and Tabah E J Pnmarj retroperitoneal tumors A studj of 120 cases 
Internat Abs of Surg , 99 209-231, 313-341, 1964 
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Laboratorj data Hemoglobin 12 3 gm , red blood cells 4 5 M , ^\bite blood 
cells 0,000 mth normal differential Unnal 3 Sis Albumin 0, sugar 0, specific 
grai itj, 1 021, microscopic, 3-0 nhite blood cells per high pouer field 

At operation, IMarch 19, 1954, a nght trans\erse, oblique incision uas made 
extending from the lateral border of the rectus muscle beloii the umbihcus 
toiiard the twelfth rib m order to a\oid se\ering segmental nene trunks A 
jellow, o\al tumor was located ex-trapentoneally on the psoas muscle adjacent 
to the third, fourth and fifth lumbar \ertebrae The tumor was easilj^ freed from 
the ureter and surrounding tissues It was adherent to the infenor x^ena caxa, 
the bifurcation of the aorta, and the right common iliac arterj but onlj^ bj'’ loose 
areolar tissue It was easilj" dissected free wathout bleeding The lesion was 
remox cd intact but on incising the last connection near the x ertebral column 
a small amount of chjlous fluid escaped although no opening had been made in 
the tumor itself This chj lous fluid probablj escaped from communicating chan¬ 
nels w ith the abdonunal Ijmphatics 

The gross specimen consisted of an oral, jmllow mass measunng 8 by 7 cm 
This specimen, when opened, was found to be a cj St filled wath chjlous or milkj 
fluid The wall it«elf was thin and soft m some areas while other portions xxere 
‘•emifirm and thicker V tratiecular pattern of ridges was present on the inner 
Hirfacc The wall of the cyst was thick and consisted mainly of fibrous tissue 
(fig 2) A large amount of lymphoid tissue consisting of Ijanphocjtes was pres¬ 
ent as thick collections m the walls and also just outside the walls of the cjst 
in the surrounding areolar tissue There were also numerous small lymph nodes 
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RETROPERITONEAL LYMPHATIC CYST 
(CYSTIC LYMPHANGIOMA) 

BENEDICT R HARROW 

From The Dcpartmeni of Urology, Mi Sinat Hospital, Miami Beach, Fla 

T^\o recent papers^ ^ stiess the low incidence of mesenteric lymphatic cysts, 
but letiopentoneal lymphatic cysts aie even more unusual According to Pack 
and Tabah,’ until 1954 approximately 870 pnmary retroperitoneal tumors of all 
types had been repoited m the liteiatuie Fiom their references and those hsted 
in this papei, I have estimated that approximately 70 retropentoneal cysts have 
been lecorded Of these 70 cysts only 14 fit the cntena for the lymphatic vanety 
The follownng case satisfies all the reqmrements for the diagnosis of lymphatic 
retroperitoneal cyst 

CASE REPORT 

Mrs A C (hospital No 35856) a 50-3mar-old w'hite woman, w^as admitted 
to Mt Sinai Hospital March 18, 1954 Three yeais before admission she had 
sjmptoms of acute cystitis which had responded rapidly to a sulfa drug One 
month before admission anothei attack of acute bacteiial cystitis subsided on 
oxytetiacj'-chne only to return again 1 week before admission to the hospital 
At that time physical examination i evealed a mass approximately 6 bj-- 6 cm , 
fieely movable, in the light midabdomen just lateial to the umbilicus It did 
not feel unusually hard and w as smooth, nonfluctuant, nonpulsatmg and moved 
wnth 1 aspirations A plain film revealed an oval mass, 8 by 6 cm , overlying the 
psoas muscle shadow wnth its centei just to the right of the fouith lumbar 
vertebra An excretorj’- urogram was taken March 12, 1954 using a mixture of 
15 cc of 50 per cent neo-iopax and 15 cc of 35 pei cent diodrast With compres¬ 
sion by a balsa block, the calyces, pelves and upper uretei-s w'ere w^ell demon¬ 
strated bilaterally and re^^ealed a curling wnth a lateral deviation of the upper 
light ureter aiound the top of the mass with slight nght hydronephrosis An 
anteioposteiioi film taken immediatelj^ after release of compiession in an up¬ 
right position showed both lowei uieters togethei with the rest of the deviation 
of the right uietei aiound the mass (fig I, A) A right oblique film (fig 1, B) 
re\ ealed clearly the entire outline of the tumor togethei wnth the upper ureter 
being maikedly displaced anteiioilj'- 
An x-raj^ of the chest w as negatn e 

Past histor}'^ was unimportant except for an appendectomy as a child and 
the remo\ al of a fibroid tumoi of the uterus 13 years previously 

On physical examination, besides the abdominal mass, a normal antiflexed 
utei us w as palpated on pelvic exanunation w ith no adnexal masses There w ere 
no generalized or localized l 3 miph node enlargements 

Read at annual meeting, Southeastern Section of American Urological Association, 
Holhnood Beach Fla , IMarch 26-29, 1956 

‘ Konski, J & IMesenteric chylangioma Am J Surg , 87 891-897, 1954 
> Miller, D B Chile cjst of the mesenterj Arch Surg , 68 369-363,1954 
’ Pack, G T and Tabah, E J Primar 3 retroperitoneal tumors A studj of 120 cases 
Internat Abs of Surg , 99 209-231,313-341, 1954 
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Laboraton data Hemoglobin 12 3 gm , red blood cells 4 5 M , nhitc blood 
celK (i,000 mth normal differential Hnuahsis Hbiimm 0, sugar 0, specific 
graiTti, 1 021, microscopic, 3-0 white blood cells per high power field 

\t operation, March 19, 1954, a right transiersc, oblique incision was made 
extendmg from the lateral border of the rectus muscle below the umbilicus 
toward the twelfth nb in order to aioid seicnng segmental nene trunks A 
^ellow o\al tumor was located extrapentonealK on the psoas muscle adjacent 
to the third, fourth and fifth lumbar a ertebrae The tumor w as easih freed from 
the ureter and surromiding tissues It was adherent to the inferior leiia car a, 
the bifurcation of the aorta, and the nght common iliac arten but onh be loose 
areolar tissue It was easilc dissected free wrthout bleeding The lesion was 
reram ed mtact but on incising the last connection near the aertebral column 
a small amount of chr lous fluid escaped although no opemng had been made in 
the tumor itself This chi lous fluid probabK escaped from communicating chan¬ 
nels with the abdommal lymphatics 

The gross specimen consisted of an mal leUow mass measunng 8 b\ 7 cm 
This specimen, when opened, was found to be a ci st filled mth chi lous or niilki 
fluid The wall itself was thin and soft in some areas while other portions were 
cennfimi and thicker \ trabecular pattern of ndges was present on the inner 
surface The wall of the ci st w as thick and consisted mainli of fibrou's tissue 
tfig 2 ) \ large amount of Imiphoid tissue consisting of Imiphoci-tes was pres¬ 
ent as thick collections m the walls and also just outside the walls of the ctst 
111 the surrounding areolar tissue There w ere also numerous small h mph nodes 
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Fig 2 Upper section shows thickened area of wall while lower section discloses a thin 
portion Top represents inner surface of cjst wall Note thick fibrous portion, Ijmphatio 
tissue, numerous Ij mph spaces and areolar outer surface 

on the outei suiface of the wall The t\all itself included numeious empty spaces 
of lympli cliannels w hich were hned by thin endothelial cells The inner limiig 
t\ as composed of endothelial cells tvith no cuboidal oi columnar cells apparent 
Diagnosis Typical lymphatic cj'^st (chylangioma cysticum) of the retioperi- 
toneal space 

Convalescence was uneventful and a checkup examination 1 year latei le- 
vealed an asymptomatic patient vhose physical examination and urinal3rsis were 
negatn^e 


COMMENT 

There aie tluee kinds of Ijunphangiomas simple, cavernous, cystic The 
simple form lepiesents a new giowi-h of small lymphatic channels lined with 
endothehum, smulai to angioma but containing no blood The cavernous type 
consists of communicating Ijunph-filled locules separated bj-^ septa The third 
foim consists of C3'sts w Inch may be uni- oi multilocular It is ewdent that the 
C3^stic t3"pe could aiise fiom ca^elnou6 forms m which one compaitment en- 
laiges breaking septa and compressing othei compartments Most authors are 
agieed that the l3Tnphntic C3^sts, which are also knowm as cystic ch3dangiomas 
01 I3 mphangiomas, should contain most of four identif3nng elements to diffeien- 
tiate them fiom other t3T)e cysts 1) The limng of the C3^st should be endo¬ 
thelial (01 absent) and must not be cuboidal 01 columnar epithelium 2) Small 
hmiphatic spaces, numeious in some aieas, should be found in the w all 3) L3’-mph- 
oid tissue should be faiily abundant in the wall as diffuse collections of lympho- 
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''\-tes or as con6gurations smiilar to tnie hinph nodes 41 Foam ccl!« containing 
lipoids eKisT Ill 1 amng numliers 

Surpnsmsch the chtlous or inilk\ fluid is not a necessan component lor the 
diaguo^ic picture Uanlh thalotis fluid is contained but actualh hemorrhagic 
and occasionallc onh serous or straw colored flmd ma^ lie pre:^ent In other 
v-ords diagnosis is demed from the nucroscopic patho!og\ ’ Anahsis of the 
ch^ lous flmd is of httle \ alue has l>een done m lew cases and ret eals t amng 
amounts Oi protein and hpoid matenal Messer^ remew ed the results of set eral 
int estiaators comparme also chtlous effusions tcith the fluid from these tumors 
A tanation in the contents of the ctsts can be explamed bt different degree^ 
of stasis which in rum is mfluenced bt the number of commumcatmg channels 
with the abdonunal It-mphatics These commu meat ions are alwat s present but 
often to onlt a shght degree X-rav etndence oi channels has neter been ob- 
tamed m abdonunal Ivmphatic cysts but has been irom chtlangiomas of the 
thorax' In this case report the escape of chtlous fluid while dissecting the last 
pomt of attachment to the tenebral column tet without opening the ctst 
probable mdicated the location of the commumcations It would be interestmg 
to prove such commumcatmg channels bv givmg the patient ^udan 3 100 mg 
m butter tor set eral davs before operation ‘ Such a demonstration has been 
anempted onlv once unsuccessiuUt m one patient m whom the ctst was 
marsupiahzed' 

The bemgn simple Irmphangiomas hate not been found m the retropentoueal 
space although 2 cases of mahgnant Itanphangio-endothehoinas hate been 
presented ^ One cat emous Ivmphangioma was mentioned bv Donnellt ' All 
other bemgn Ivmphatic rumors of the retropentoneal space hate been of the 
ctstic tvpe Kretschmer and Hibbs' in their retaew of the hterature up to 1034 
found onlv 5 cases of tme Ivmphatic evsis mcludmg their own patient Incra- 
ham and Kelson' reported another m 1939 and behet ed that a case of ?wicL 
should also be mcluded bnngmg the total to 7 Gerster'' also m 1939 presented 
a true ersue Ivmphangioma Smee then there were those of Lee XichoL '• 
Beahrs et al ' and Lmgenfelter and Howard ‘ Most recemlv ^imon'-* presented 


O H JuddE ^ and Dockem. M G Ch^■ious cmis o ihe abdomen Sure 
Cun X A. 30 10'1-10A> 19o0 

23*5^^tl Said irom a chylous mesenteric cv^. J Lab i Hin Med 

P ''I J^a.ers L L and Sianlev H W Mesemenc chvlous cv-.* J Imer- 
na Coll o surg 18 2^290 1052 

O31^^oi5 ^ ^ Ch-duna Ca-e repo— and review of lueraiUre Ann Ini Med 42 
^i^Bonnelh B Prunan re^ropen-oneal rumors Surg Gvnec lA Ob«r 83 705-717 
29 ^ Hibbj W Pe—open.oaeal iienrenal Ivmphangioma Arch ^urg 

S7Vl-^7 ^ -openroneal cts ic b-mphangioma Am J 

Peiropenton^ chvle evsis Ann Surg UO SSO-JO 1030 

= H \ Pe.rown'oaeal evs s Ann Surg 126 imy 

1051 ^ ^ Ho-ra-a P Rewope-woueal rumors Am Surg 17 632-637 

‘Simon H E Per-oponroneal chvlous cv^rs Am J Surg 91 372-376 I050 
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2 cases which were called lymphangiomas and fulfilled most of the microscopic 
criteria 

It IS noted that Gerster, m a discussion of his paper, stated he had found 
about 16 to 18 lymphatic reti operitoneal cysts m a complete review of the htera- 
ture However, he included leports such as that of Strauss and Sayre^® where 
there was no microscopic report of the cyst wall Other such case histories, not 
accepted bj'' most authors because of the perfunctory records, were those of 
Hadley,!’’ Barney,’® Brady,’® Bergei and Rothenberg,®® and Nordland and Nord- 
land Carter et al “ reported a calcified, retroperitoneal, multilocular cyst named 
as a chylangioma but it only contained a calcified fibrous v all Microscopically, 
the diagnosis of lymphatic cyst was not substantiated Chylous flmd alone does 
not justify the diagnosis since such fluid may result from fatty degeneration, 
old hemorrhagic degeneration, oi diffusion into the cyst It is possible that 
these cysts which contain a fibrous wall vuth an endothehal layer but lacking 
lymph channels and lymphoid tissue might represent l 3 mphatic cysts vhich 
have been modified because of high mtracystic pressui e, necrosis or hemorrhage 
This reasomng applies particularly to the multilocular forms which are con¬ 
sidered siimlar to hygromas It is equally plausible that the origin occurred 
from the urogenital apparatus, only modified by the same factois Even if such 
cases aie included only about 30 lymphatic cysts will have been reported m the 
English hteiatuie If the classification and etiologj’- of these cysts are to be 
clarified, more careful and complete pathological data should be gathered nith 
multiple sections from various portions of the wall 

ScholF discussed the cases of 2 patients with peripelvic l 3 Tnphatic cjsts of 
the kidney These are not considered to be letropentoneal since b 3 '' defimtion 
primary retroperitoneal tumors are those not contiguous vith othei organs 
such as pancreas, colon, adrenals or kidneys The diagnosis of these 2 cases as 
lymphatic cj'^sts is even doubtful smce the microscopic description included only 
the endothehal layei and not the lymph sinuses, Ijmiphoid tissue or lipoid cells 

Chylous mesenteric cysts are identical tumois mth those m the retroperi¬ 
toneal area The smgle difference is in location vith onl}'^ the retiopeiitoneal 
type bemg m the urological specialty Approximate^^ 600 mesenteric cysts ha\ e 
been reported v ith details on only 200 and mth the number of true l 3 mphatic 
t 3 q)es mdetermmate because of incomplete reports ’ ® Typical cystic lymph- 


“ Strauss, S F and Sajre, B E Retroperitoneal chile cjst Ann Surg , 102 1118, 

1 ’ Hadlej, M The origin of retroperitoneal cjstic tumors Surg , Ginec A Obst , 22 

^'^^Ba’rnei^ J D A case of retroperitoneal cjst Boston Med A Surg J , 193 908-911, 

Bradj L A further stud) of extraperitoneal pelvic conditions in u omen Am J 
Obst A G)’n , 32 677-S92, 1936 

Berger, L and Rothenberg, R Cists of the omentum, mesenter) and retroperito 
neum Surger) , 6 522-534, 1939 

“Nordland, M and Nordland, M A Retroperitoneal C)st8 and tumors J Internat 
Car’ter, R E^,"cholMis T de and Markman H D Retroperitoneal multilocular 

chylangioma c)St vuth calcification Am J 1,0 4 - ,oao 

“Scholl A J Peripelvic lymphatic c)sts of the Mdnc) J A hi A , 136 4 '>1948 

“Burnett W F , Rosemand, G P and Bucher, R M Mesenteric c) sts Arch Surg 
60 699-706, 1950 
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angiomns also occur m the omentumTheories on the ongm of the mesentene 
and retroperitoneal ch\langiomas ha\e been discussed b\ numeious authors 
listed m the references and \m11 not be renewed m this paper The most logieal 
and simple explanation is that of a de\ elopmental defect in the h mphatic anlage 
of the abdomen 

Other t\'pes of retroperitoneal c\sts arc assumed to result from embr\ ological 
defects m the urogenital apparatus ansmg from such structures as the wolffian 
bode (mesonephros), wolffian duct, mullenan duct or germinal epithelium Such 
ti pes are illustrated bi Greene,-' Lahe\ and Eckerson,- and Hinnian et al- 
Other rare tcTies of retropentoneal c\ sts said to occasionalh occur are traumatic, 
parasitic (Echinococcus), dermoid or teratoid and tuberculous ' 

STXIPTOMS, DLXGXOSIS \XD OPERATION 

Retropentoneal c\ sts are frequenth asiTuptomatic and are discoi ered onl 3 be¬ 
cause of a palpable abdoramal mass Patients wnth s 3 Tnptoms usualh complain 
of i ague, nonlocalized abdonunal pain Rareh, complaints such as nausea 
I omitmg, charrhea, leg pain and leg edema anse from pressure on the mtebtine«, 
nen e trunks, or large abdominal blood i essels Renal pain from h 3 dronephrosis 
IS most unusual Recurrent cistitis in the present case report was probabh 
coincidental Cistitis, howeier, did bnng the patient to the phisician so that 
the mass could be palpated 

Retropentoneal tumors represent an oierlappmg terntoia for urologists, 
surgeons and, occasionalh, g 3 Tiecologists The aid of roentgenologists for gastro¬ 
intestinal stuches, gastroenterologists, endocnnologists and hematologists ma^ 
be elicited ® The urologists contnbute importanth to the diagnosis because of 
displacement of uniiaia tract structures Antenor (i entral) displacement of the 
ureter as occurred in the patient under discussion, or the kidne 3 , is conclusn e 
eiudence of a retropentoneal lesion^ Lateral displacement occurs wath both 
mtra- and retropentoneal growths Aledial distortion of the kidne 3 or ureter i<= 
presumptive endence of a retropentoneal tumor since most intrapentoneal 
space-produemg lesions, particularlv the lower abdonunal ones, push the unnan 
tract laterallv" However, it must be reahzed that certain intrapentoiieal ex¬ 
pansions such as from enlarged liv ers, spleens, or gallbladders, occasional^ mov e 
the kidnev and ureter mediallv Postenor (dorsal) mov ement of the" ureter 
1 = hnuted bv muscular structure 
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Pnmarv omental evsts of clinical importance 
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Beahrb O H and Dockertv , 31 G 
Surg Chn X \ 30 1073-1079,1950 

'Greene, L F Evtreme renal displacement due to retropentoneal tumors J 
li4-l(S, 1948 

I^he\, F and Eckerson E Ketropentoneal c\st= A.nn Sure , 100 231-237 1934 
7 ^- 7 ™^"l 934 and Kutzmann, A. Cv sts of the wolffian bod\ Ann Surg, 

Colil?4"'ie‘«947S,?S2'"“°’° J Intera.i 

^ 

.onktSmt-’’A-rof !t2“2'l't;2T<l''lTO°‘"''“'‘' * W ol ,Mroper, 
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In my patient the diagnosis of location was proved solelj-^ by excretor}- urog- 
raphy taking \-rays mthm seconds after releasing compression m an upnght 
position, both anteroposterior and obhque films wsuahzed the i entrolateral 
ureteral de\nation Adequate and proper use of compression (for onl3^ 2 minutes 
if used correctly, by tightemng the band ei ery fen seconds smce it loosens mth 
each respiration) is invaluable m acquiring x-raj^s of retrograde quahtj in a 
high percentage of excretorj'^ urograms Nevertheless, retrograde uiograms 
^vlll often be necessarj’^ Other diagnostic tools such as presacral gas injection, 
pneumopentoneum and laminography can be utilized but have been of hmited 
value Occasional morbidit3'’ and mortalit3" have occurred after presacral injec¬ 
tions because of embolism and infection Aortograph3'’® and abdormnal 
venograph3’^ occasional^’’ may be used to advantage in selected mstances 
Except for larmnography, combmations of these procedures, although producmg 
striking pictures, have generally been abandoned because of expense, nsk and 
lack of value 

In handhng the problem of a retroperitoneal tumor the urologist should be 
fanuhar with the larious aspects of pheochromoc3’tomas and adrenal tumors 
Generalized lymphomas such as leukenua, Hodgkin’s disease or l3mphosarcomas 
should be ruled out b3^ l3mph node biopsy if enlarged nodes exist, complete 
blood count, or bone marrou studies Occasionall3’^ a ]3mphoma is localized to 
the abdomen but m this instance operation is mdicated for diagnosis eieu 
though the lesion can rarel3'’ be remoi ed m toto * A careful examination of 
the scrotum is mandatory smce large retropentoneal masses ma3’^ be produced 
b3'’ metastasis from barel3’' palpable testicular neoplasms ” A careful pehnc 
exammation m women is necessary smce small ovarian, uterme or cerncal 
carcmomas can produce the same type of retropentoneal metastases 

Butler and Bargen^^ found that mobiht3'’, tenderness and shape of the mass 
M ere of httle i alue m differentiatmg betn een bemgn and mahgnant abdormnal 
lesions Therefore, the urologist must be prepared for encountering sarcomas 
that reqmre extensive procedures utilizmg generous mcisions if the3^ are to be 
adequately removed Even benign appeanng, fatty tumors, a total of 300 hai mg 
been reported, hai e been found to be frequentl3' sarcomatous,^ and thus require 
careful and complete excision An oblique, transverse, extrapentoneal approach 


“ Harrow, B R Intravenous urographj using mi\-tures of radiopaque agents Radiol- 
ogi, 66 265-270, 1965 

“ Harrow, B R Experiences in intravenous urograph} using hi paque Am J Roent 
genol 76 870-876, 1956 , ,, , , ^ 

Harrow B R Simplified method for evaluation of left suprarenal and gastric masses 
J Florida Xl’ A , 42 732-734, 1956 , j 

Steinbach, H L and Smith, D R Extrapentoneal pneumographj m diagnosis of 
retroperitoneal tumors Arch Surg , 70 161-17^ 1955 > , c 

» Evans, A T Combined use of contrast media in retropentoneal tumors Arch Surg, 
70 191—198 1955 

”Berri,’j F , Robbins, J J andPirkei,E L Abdominal aortograph} Arch Surg, 
70 17'^177 1955 

” iSufman J J , Burke, D E and Goodwin, W E Abdominal xenographj in uro- 

logical diaenosis J tlrol , 76 160-168, 1956 ^ +i, •, 

Butle? D B and Bargen, J A Abdominal masses, I A survej of their incidence 

ySSST A "SSpTnlSll Surg , 60 34M62, 19B0 
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caines less morbidity than the transperitoneal procedure,** ne\ertheless, the 
peritoneum should be opened nhen better exposure is required Preoperatne 
preparation of the colon for possible resection and special r asculai clamps foi 
the aorta and lena cava should be considered In rare instances arterial giafts 
may be lequired ** Sometimes cysts can be so large and adherent to surrounding 
tissues that marsupialization has been used ■* ■“ This procedure should rarelj" 
be necessarj except in unusual circumstances 

SUMMARX 

A retroperitoneal lymphatic cyst (cystic hmiphangioma) is reported, bimgiiig 
the total number in the English literature to 15 Their relationship to mesen¬ 
teric, omental and other tjqies of retroperitoneal cysts is presented This paper 
stresses that the diagnosis of a Ij mphatic cyst depends mainly upon the cyst 
nail histologj" rather than the mere presence of chjlous fluid The urologist’s 
participation in diagnosing and treating retroperitoneal tumors has been brieflj" 
renen ed 

2621 Biscayne Blvd , Miami, Fla 


Nen-man, H R and Pinck, B D Primarx retroperitoneal tumors A summan of 33 
cases Arch Surg , 60 879-S96, 1950 

. *1 Tnlriob, R T and Goldstein, M S Surgical treatment of retroperitoneal tumors 
•trch Surg , 70 203-206, 1955 

Sl(^um, M A Surgical treatment of chilous mesenteric cist bj marsupialization 
Am J Surg , 41 464^73, 1938 
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In mj’’ patient the diagnosis of location n as proved solelj'^ by evcretorj'^ urog 
raphj'^ By taking \-iaj^s mthin seconds after releasing compression in an upright 
position, both anteroposterioi and obhque films \nsualized the \ entrolatenil 
uieteral denation Adequate and proper use of compression (for onl}'^ 2 minutes 
if used correctly, by tightening the band e\ ery feu seconds since it loosens mth 
each respiration) is invaluable in acquiring \-raj"s of retrograde quality in a 
high percentage of excretory urograms ** “ Neimrtheless, retrograde urograms 
mil often be necessarj’’ Other diagnostic tools such as presacral gas injection, 
pneumoperitoneum and lammograph 3 '^ can be utilized but hai'e been of limited 
value Occasional morbidity and moidahty have occurred aftei presacral injec¬ 
tions because of embolism and infection “ ^ Aortographj^*® and abdominal 
venograph}'^ occasionallj'' maj^ be used to advantage m selected instances 
Except foi larmnograph}'-, combinations of these procedures, although producing 
striking pictures, have generalty been abandoned because of expense, risk and 
lack of 1 alue ^ 

In handlmg the problem of a retroperitoneal tumor the urologist should be 
familiar mth the various aspects of pheochi omocjdomas and adrenal tumors 
Generalized lymphomas such as leukemia, Hodgkin’s disease oi l 3 Tnphosarcomas 
should be ruled out by 13 'mph node biopsy if enlarged nodes exist, complete 
blood count, or bone marrov studies Occasionally a l 3 ’'mphoma is localized to 
the abdomen but m this mstance operation is indicated for diagnosis e\en 
though the lesion can rarel 3 ^ be removed m toto ’ A careful examination of 
the scrotum is mandator 3 ^ since large retroperitoneal masses may be pioduced 
by metastasis from barely palpable testicular neoplasms A cai eful pehnc 
exammation m women is necessary since small ovarian, uterine or cervical 
carcinomas can produce the same type of letroperitoneal metastases 

Butler and Bargen^‘ found that mobility, tenderness and shape of the mass 
Mere of httle value m differentiatmg between bemgn and malignant abdominal 
lesions Theiefoie, the urologist must be prepared for encountenng sarcomas 
that require extensive procedures utilizing generous incisions if they aie to be 
adequatel 3 ^ lemoimd Even bemgn appeanng, fatty tumors, a total of 300 hawng 
been reported, hai e been found to be frequently saicomatous,'“ and thus require 
careful and complete excision An oblique, transverse, extraperitoneal approach 


Harrow , B R Intravenous urographj using mixtures of radiopaque agents Radiol- 
ogj, 66 265-270, 1965 

“ Harrow , B R Experiences in intravenous urography using In paque Am J Roent 
genol , 76 870-876, 1966 

Harrow , B R Simplified method for evaluation of left suprarenal and gastric masses 

J Florida M A , 42 732-7^, 1^56 n ^ 

« Stpinbach H L and Smith, D R Extraperitoneal pneumographj in diagnosis of 
retroperitoneal’tumors Arch Surg , 70 161-172 1955 

s" Evans, A T Combined use of contrast media in retroperitoneal tumors Arch Surg, 

«BerrT,’jF, Robbins, J J and Pirkej E L Abdominal aortographj Arch Surg, 

>»Hcaufmam^J J , Burke, D E and Goodwun, W E Abdominal venograph 3 in uro 

^°®‘o‘'ButlTDVand°krgem®^T’ AMomina^^^ I A survey of their incidence 

u Buthfr, s'^rd Ba?gen,'rA'Ab^mini^^ mwses, 1 S 3 stemic diseases and diseases 

^FFarbrnan^A A “ ReHoperUo^'eal fattj tum’ors Arch Surg , 60 343-362. 1960 
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cames less morbiditj than the transpentoneal procedure " ne\ ertheless, the 
pentoneum should he opened nhen better exposure is required Preoperatne 
preparation of the colon for possible resection and special i ascular damps for 
the aorta and a ena caa a should be considered In rare instances artenal grafts 
maa be required ^ Sometimes casts can be so large and adherent to surrounding 
tissues that marsupialization has been used ^ ■** This procedure should rarela 
be necessara except in unusual circumstances 

SCiCUARa 

A retroperitoneal lamiphatic cast (castic la-mphangioma) is reported, bnngmg 
the total number m the English literature to 15 Their relationship to mesen- 
tenc, omental and other ta-pes of retropentoneal ca sts is presented This paper 
stresses that the diagnosis of a lamiphatic cast depends mainla upon the cast 
wall histologa rather than the mere presence of chalous fluid The urologist’s 
participation m diagnosmg and treatmg retropentoneal tumors has been bnefla 
reaaewed 

2621 Biscaync Bhd , Miami, Fla 

■“Newman H R and Pinck, B D Pnraara retropentoneal tumors \ sunimara of 33 
cases Arch Surg 60 S79-S06, 1950 

Tldnck R T and Goldstein M S Surgical treatment of retroperitoneal tumors 
Arch Surg , 70 203-206 1955 

“Slocum, M A Surgical treatment of ch\lou« mesenteric cast ba marsupialization 
Am J Surg , 41 464-173, 193S 
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TRAmiATIC URINARy INJURIKS PITFALLS IN THEIR DIAGNOSIS 

AND TREATMENT 


KENNETH M LYNCH, JR 

From the Dcparlmciil of Urology, Medical College of South Carolina, Charleston, S C 


Interest in impioved management of the unnary tract has developed during 
the last 20 years m reports m the hteiatuie by urologists of results in then ovn 
observed series of cases of trauma and of suggestions foi some standaidization 
of the management of such cases Representative leports are the papers of AVood,* 
Prather,2 Sargent,’ Lowsley and Menmng,® Lems,® Oikin,^ Kimbrough and 
Furst® and McKay, Baird and Ljmch ® 

While there has been agreement concerning the diagnosis and treatment of 
the mptuied uiethia and bladdei as pioposed by Lems,® theie has been a 
divergence of opinion as to the pioper management of the injuied kidnej’^ as 
noted bj"^ Braasch and Emmett” At one evtieme has been the recommended 
surgical exploration of injured kidneys evidencing gross hematuria,® and at the 
othei extierne has been the attitude of many urologists that natchful vaitmg is 
to be prefeiied and suigical inteivention lesorted to only in case of chnical de¬ 
terioration or complications, whether early oi late 

Between these ividely separated points of new fall the opimons of several 
clnucal ini estigators wEo have attempted, by anal 3 '^sis of their owm cases, in 
some way to more defiintivelj' diagnose the degiee of injiiij' to the kidney and to 
set forth certain catena for the management of lenal injuij’- Sargent’ * and 
McKay and his associates'® have proposed classifications of the degree of lenal 
injury predicated on the findings by retrograde pyelography, which was gener¬ 
ally not in use prior to these reports because of the postulated danger of intro- 
ducmg infection or of inciting furthei hemorrhage Piobably more generally 
accepted was the recommendation of Sargent’ for observation m those cases 
where the pyelogiam “is reasonably intact” and exploration m those patients 
shownng gi eater disintegration of the kidnej^ on pyelogiaph}’^ Feelnig this 
classification to be vague and not truR defimtne, McKay and his associates'® 
proposed a classification which places all injuries of the kidnej^ in three groups 


Read at annual meeting. Southeastern Section of American IJroiogical Association 
HolljTVOod Beach Fla March 25-29 1956 

'Wood, A H Diagnosis and treatment of trauma to the kidnej J Urol , 37 437 1937 
’ Prather, G C Traumatic conditions of the kidnej , clinical observations J \ M A , 


114 207, 1940 
’ Sargent, J C 
' Sargent, J C 
‘ Low slei, O ‘ 
253, 1941 
• Lewis, li 
’’ Orkin, L 
to the kidnei 


Common injuries, of the urinarj tract J Med , 22 411, 1941 
Injuries of the kidne 3 J Urol , 63 381, 1945 

and Menning, J H Treatment of the ruptured kidnei J Urol , 46 


G Cases of severe pelvic injurj Ann Surg 121 470, 1945 
A Evaluations of the principles concerned in the management of trauma 
Internat Abst Surg (&urg,G 3 noc A Obst ), 89 313 1949 
"Kimbrough J C andFurst,J N Xlanagcment of renal trauma J Urol ,69 807 1948 
’L 3 nch, KM Jr Management of the injured kidnei , prcliminan report J Urol , 

60 371, 1948 , „ TT J T 1. TV m 

"’McKa 3 ,H W, Baird, H H andL 3 nch,Iv M 

nei J 4 A 141 675,1949 

” Braasch, W F and Emmett, J E 
Companj , 1951, p 635 


, Jr Management of the injured kid 
Clinical Urographj Philadelplua W B Saunders 
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Group 1 mcludes patients inth intact pj^elogiams and clear lenal and psoas 
shadows, and not requiimg ex-ploration, group 2 includes patients ■mtli anj'' 
rupture of the renal collecting system oi loss of I’enal and psoas shadous, these 
to be ecploied in 72 hours, and group 3, those patients m uniesponsive oi recui- 
img shock due to nipture of the lenal vasculai pedicle, these to be opeiated on 
as an immediate life-saraig procedure It is of intei est that Kimbrough and 
Furst® lai’j only in the exploiation of gioup 2 patients m 24 to 48 houis rathei 
than m 72 hours, the puipose of delay in eithei case being to allow tliroinbosis 
of ruptured lessels, pernutting inspection of the kidne}’- at the tmie of e\ploia- 
tion and to allow the dehneation of infaicts, thus allowung the opeiatoi a moie 
adequate opportumtj to judge whethei thekidneyshouldbesahagedoi lemoied 
Hodges, Gilbert and Scott^ haie recommended exploiation in boideilme 
patients, ha mug noted the deielopment of deleteiioiis sequellae in a high pei- 
centage of raptuied kidnejs which weie not dramed suigically Colston and 
Baker'’ ha\e leported the occurrence of calcified penienal C 3 'sts m a numbei of 
such patients (fig 1) L 3 uich and Large” liaie obsened the occunence of lenal 
atioph 3 " due to ischemic lufaiction m patients assumed to haie contusion of the 
kidne 3 and Arnold, Goodwin and Colston'^ haae leported h 3 qDei'tension de- 
\ eloping in similai patients 


” Hodges, C V Gilbert, D R and Scott, 3V W Renal trauma, studj of 71 cases 
J Urol 66 627,1951 

” Colston J A C and Baker, W W Late effects of \anous Upes of trauma to the 
kidneis 4rcli Surg 34 99, 1937 

"LmicIi, K jM , Jr and Large, H L Jr Post traumatic ischemic infarction of the 
Kidnei duo to nrteriospasm South hied J , 44 600, 1951 

'‘Arnold, M W', Goodnuii, tV E and Colston, J A C Renal infarction and its rela¬ 
tion to hr port ension Urol Sur\e\,l 191,1951 
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Fig 2 Case 1 4utops3 specimen shoiiing complete rupture of renal arterj 

With this backgroiuid renett, it is the puipose of oui papei to present certain 
case histones lUustiatmg some of the pitfalls m the management of urinary 
mjuiies, and to suggest or emphasize certam “rules of thumb” foi their diagnosis 
and tieatment 

C4SE REPORTS 

Case -? L W, a d 5 -year-old nhite noman, was admitted to the hospital on 
the suigical seitnce nith pam m the left flank and abdomen foUonuig an auto¬ 
mobile accident Shock, which n as present n hen she n as seen in the emergencj" 
loom, responded to transfusion mth nhole blood, and a lapaiotom}’^ nas per 
formed ivith the piesumptive diagnosis of rupture of the spleen because of 
iigidity and a palpable mass m the left upper quadrant of the abdomen The 
spleen n as found to be mtact and a large retropeiitoneal hematoma m the region 
of the left kidney nas discovered but not opened Urinalysis vas performed 
follow mg the operation and grossly bloodj^ uime was discovered, urological 
consultation was lequested 10 houis later When examined, the patient was in 
profound shock which did not lespond to multiple tiansfusioiis of whole blood, 
she was anuiic and a portable film of the abdomen showed obliteiation of the 
left lenal and psoas shadows The patient expued m shock Autops3 exanuna- 
tion demonstiated bisection of the left kidney with complete lupture of the 
lenal arteiy (fig 2 ) and a retropeiitoneal hematoma estimated to contain 3,000 
cc of blood, the Iner showed ischemic infarction due to the prolonged period 
of shock with ischemm of the visceia 

Comment This patient piesented a typical gioiip 3 lenal injuiy as described 
bv I^IcKav and his associates >» Uimalysis and a portable x-ia 3 film of the abdo¬ 
men m the emeigency room should have led to immediate uiological consulta 




TR\TnL\TIC liRIN'\R\ INJURIES 


f)i 



tion, the diagnosis of rupture of the renal pedicle i\hen the patient subsided 
back into shock after the uiitial faiomblc lesponse to transfusion and emei- 
gencj nephrectomj with ligation of the niptuied pedicle 
Case 2 W J , a 42'jear-old white man, was adnutted to the hospital on the 
suigical sennce following an automobile accident He was found to haie pain, 
abrasions, tenderness and a palpable mass in the right flank and right upper 
quadrant of the abdomen The patient was m shock which responded to trans¬ 
fusion wnth whole blood An \-ray of the abdomen showed absent right lenal 
and psoas shadow s and a normal left renal shadow and psoas shadow Operation 
was performed 6 hours later with the diagnosis of rupture of the nght kidnej 
A transpentoneal approach was elected and a large retropentoueal hematoma in 
the region of the right kidnej w as opened, loose fragments of kidne 3 ^ removed and 
the pedicle clamped bhndlj^ because of seiere actne bleedmg A stab wound 
made retropentoneallj m the flank subsequentlj' drained umie An intiai enous 
urogiam showed function from the remaining supenor pole of the kidnej^ A 
retrograde ureterogram showed extravasation of the medium through the 
cutaneous fistula (fig 3) Secondarj^operation was required to lemove the residual 
secretorj kidnei 

Conunent This patient had responded to shock therap} and w as not in need 
of an emergenci operation as a hfe-sa\ing procedure Delaj of the operation 
for 72 hours would probablj ha\e allowed tlixombosis of the ruptured lessels, 
thus allowing adequate nsualizatioii for lemoial of the entue kidnej" A lumbar 
approach maj liaie afforded more adequate control of the renal pedicle and 
remo\ al of all portions of the fragmented kidnei 

Case 3 D H , a 58-iear-old white man, was adnutted to the hospital on the 
urological sernce with alcoholic intoxication and seiere abdominal pain after 
ha\ mg fallen in his bath tub He was unable to urinate and a catheter inserted 
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Pig 4 Case 4 Urethrogram showing penneal fistula 

per urethram into the bladdei lecovered 150 cc giossly bloody urine An e\cie- 
tory urogiam showed noimal uppei tiacts and a noimal bladdei outlined by the 
excreted medium The resident’s impiession was that the patient had a con¬ 
tusion of the uiinaiy tiact of imdeteimmed site Wlien seen by the attending 
urologist 6 houis latei, the patient had not ui mated since lemoval of the urethial 
catheter and the abdomen was rigid A letiogiade cystogram showed mtra- 
peritoneal extiavasation of the medium and loops of intestme in the vertex of 
the bladdei Surgicnl lepaii was perfoimed and the patient recovered unevent¬ 
fully 

Comment Loops of intestine may partially seal an intiapeiitoneal luptuie of 
the bladdei and prevent extiavasation of the medium on excretory uiography 
The diagnosis of rupture of the bladdei should be made or ruled out by retro- 
giade opaque cystography usmg sufficient flmd to distend the bladdei 

Case 4 J A C , a lO-year-old w hite boy, w as run over by a school bus and 
admitted to his local hospital on the surgical seivice wheie compound leg fiac- 
tuies and a fiacture of the symphysis pubis w'ere diagnosed by x-iay The leg 
fractures were submitted to open reduction He failed to urinate postoperatively 
and w as fomid to have a distended bladder some 18 hours later A urethial cathe¬ 
ter could not be passed and a supiapubic cystostomy was performed without 
attempted urethral catheteiization, although the bladder was found to be mtact 
The suprapubic cathetei w as remoi ed several w eeks later, the patient w as unable 
to uiinate and drained mine thiough the cystostomy sinus An abscess developed 
m the perineum, ruptured through the skm in the left gluteal fold and formed a 
second uiinaiy fistula "When seen in urological consultation several months later, 
x-iay examination revealed a bladder calculus, and the described suprapubic 
and perineal fistulas (fig 4) 
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Comment Fracture of the SA-mph\sis pubis and failure to pass a urethral 
catheter should ha^ e made the correct diagnosis of rupture of the membranous 
urethra rather than the bladder and contmuitv of the vmethra should ha\ e been 
estabhshed at the tune of operation mth complete recoi en of urmar\ function 
except for the possibditi of a stncture at the site of rupture 

DISCUSSION XND CONCLUSION'S 

Defimtn e diagnosis should lie made of the location and se\ erit\ of mjun to 
theurmarv tract This is suggested m renal mjun b\ the plain x-ra\ filmshowmg 
loss of renal and psoas shadows and b\ the excreton urogram nliich mil show 
dimmished or absent function when performed earh and which mav show extra- 
1 asation of the excreted medium w hen performed later than se\ eral dai s follow - 
mg the mjuiN , retrograde pi elographv w ill delineate the degree of renal injun' 
whether performed mimediateh or seieral dais later In bladder injun proper 
diagnosis is made bi the retrograde opaque cistogram In urethral injun', 
correct diagnosis is made bi failure of a urethral catheter to pass or bi the 
extrai asation of medium on an opacjue urethrogram or ci stogram Bleedmg from 
the urethra mdependent of urination should suggest injun of the urethra distal 
to the external sphincter Inabilitv to urinate mai be due to injun of either the 
urethra or bladder 

Treatment of the mjun, as estabhshed, should be bi the choice of the attend- 
mg urologist accordmg to his personal opmions as formed from reports in the 
hterature and his personal experience Xo dictum is made for the acceptance of 
the classifications and recommendations of anv particular mi estigator 

Careful foUowup exanimations should be made of aU mjured kidneis for the 
possible deielopment of atrophv, hxpertension, calculus formation, perirenal 
abscess and perirenal ci-st Pelouze’' was probablvthe first to call attention to this 
when he stated that ‘ where a palhatix e course has been pursued with seemmg 
success. It IS well to make a studi of the comparatiie functional lalues of the 
two kidnei s a rear or so after recot en, for later complete cessation of function 
of the mjured kidnev is not altogether rare ” 

It IS suggested that an attempt be made on a regional let el to inform the 
general practitioner and general surgeon m the diagnosis and treatment of un- 
nart tract mjunes, particularlv m locahties where no qualified urological consul¬ 
tation and treatment are at ailable It is further suggested that the care of such 
mjunes should alwavs be m the hands of the urologist m such places as he mar 
be available 


SUXIILXRT 

The present concepts of the diagnosis and management of urmarr tract 
mjunes have been bneflt reviewed Set eral case histones lUustratmg certam 
pitfaUs m the diagnosis and treatment of such mjunes hate been presented 
Suggestions for the diagnosis and treatment of unnart' tract mjunes are sub¬ 
mitted 

65 Gad'dcn Sf , Charleston 16 S C 

Pelouze P S Office ^rolog^ Philadelphia tV B Saunders Co 1912 p 517 
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MULTIPLE UNIIELATED PRIMARY MALIGNANCIES OF THE 
GENITOURINARY TRACT 


ME'i LR M MELICOW and AURELIO C USON 
From the Sqincr I rnloyical Chnic, Columbia Presbylcrian Medical Center, lYcw Vorl, N Y 


Billioth, in 18G9, was the hrst to report multiple piimaiy malignancies oc- 
curiing m the same patient' Since then reports of similai cases have appeared 
with increasing fiequency '* Multiple papillarj’^ neoplasms of the unnarj^ tract 
were well presented in these leports’’— Multiple unrelated piimarj’’ tumors 
within the same tiact oi S 3 ’’stem of an individual aie rare and very few references 
to such a finding w'eie encounteied in a ie\new of the literatuie “ 

Duimg the last year, several patients with uni elated multiple malignancies 
of the gemtommaiy tiact weie seen m the Squiei Urological Clinic Because of 
the mteiest w'hich these cases aioused, we reviewed oui pathological files and 
found a total of 27 cases with vailegated neoplastic lesions among approximately 
5000 urological cancer specimens 


Accepted for publication July 17, 1956 

* Billroth, T Chirurgische Klimk Wicn 1871, 6 Nebst einem Gesammt Bericht uber 
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\Ye included in the senes, those cases only that met the following criteua 

1 ) The tumors had to anse from different tissues of the same or different oi- 
gans of the gemtounnan tract The histological picture of malignancy had to 
differ 111 each and the tumor had to be independent of one another 

2) The neoplasm could be coexistent oi one nught precede the other, but 
otherwise they alwa\s had to hare the aborc requirements 

We excluded from the senes, not onh onr cases with multiple tarcinomas of 
the urothehum, but also the so-called benign hy'pertrophy of the prostate that 
was associated with benign or malignant lesions of othei portions of the genito- 
unnai-y tract Finally we onuttcd metastatic lesions 


CLIXICOPXTUOLOGICVI, FlXDlXGS 


1 ) In the 27 cases there were 26 males and 1 female and the age lange was 
from 16 to 76 years 

2) In 23 cases both types of malignancies were coexistent and in 4 cases the 
malignancies followed one another 

3) In 13 cases wath coexistent malignancies w e found 

a) 1 case m which both tumors were asy mptomatic, 

b) 9 cases in which both tumoi-s produced symiptoms, 

c) 13 cases in which one tumor gare srmptoms and the othei was silent 

4) In 3 of 4 cases m which malignancies were not coexistent, symptoms weie 
present 

5) The presence of one mahgiiancy was suspected clinically^ m all the cases, 
and in 15 cases the presence of tw o mahgnancies w as also clinically known) In the 
remaining 12 cases the second malignancy w as an mcidental pathological findmg 

6 ) There was a total of 54 tumors of which 48 were located in different organs 
and 6 w ere found in the same organ each with a different histological pattern 

7) The 48 tumors were located as follows 


In the urothehum 

20 

a) renal pehis 

3 

b) bladder 

14 

c) urethra 

3 

In the prostate 

13 

In the kidnei 

9 

In the penis 

4 

In the adrenal gland 

1 

In the seminal resides 

1 


8 ) Ihe 0 tumors that dei eloped in the same organ were located as follows 

In the bladder j 

In the kidnei o 

9) The following combinations were found 


\ tumor in the pro‘?tate and a tumor in the urothehum 
\ tumor in the kidnei (parenebnna) and n tumor in the urothehr 
X tumor in the penis and a tumor in the urothehum 
\ tumor in the adrenal and a tumor in the kidnei 
V tumor in the kidnei and a tumor in the prostate 
X tumor in the prostate and a tumor in the seminal lesicles 
X tumor in the penis and a tumor in the prostate 


10 time- 
7 times 
3 times 
1 time 
1 time 
1 time 
1 time 
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10) The follo^^^ng were the pathological diagnoses in the above cases 

a) Adrenal adenoma plus clear cell caicmoma of the kidney 

b) Hemangioma of lenal pelvis plus myxoma of kidney 

c) Papillaiy cj'^st caicmoma of kidney plus papillaiy caicmoma of renal 
pelvis 

d) Cleai cell caicmoma of kidney plus papilloma of majoi calyx 

e) Cleai cell caicmoma of kidnej'^ plus papilloma of ureteropelvic 
junction 

f) Cystadenoma of kidney plus papillaiy carcinoma of uimary bladder 

g) Papillaiy cj^stadenocaicmonia of kidney plus papillaiy caicmoma of 
bladdei (fig 1) 

h) Clear cell carcinoma of kidney plus papillarj’^ caicmoma of bladder 

(fig 2) 

i) Granular cell caicmoma of kidney plus eaily^ caicmoma of prostate 
(fig 3) 

]) Papillary caicmoma of bladdei, grade 1, plus early carcinoma of 
prostate 

k) Papillaiy carcinoma of bladdei, grade 1, plus early carcinoma of 
prostate 

l) Papillary caicmoma of bladder, giades 3 and 4, plus early carcinoma 
of prostate 

m) Papillaiy carcinoma of bladdei plus carcinoma of piostate 

n) Papillaiy carcinoma of bladdei plus carcinoma of prostate (fig 4) 

o) Carcinoma of uniiary bladdei, grade 3, plus eaily carcinoma of 
prostate 

p) Papillaiy carcinoma of bladder, giade 1, plus myvosaicoma of bladdei 

(fig 5) 

r) Papillary carcinoma of bladder, grades 2 and 3, plus hemangioma of 
unnary bladder 

s) Caicmoma of the piostate plus papillaiy caicmoma of postenor 
urethia 

t) Carcinoma of prostate plus carcinoma of seminal \ esicles 

u) Bov enoid disease of the glans penis, plus papilloma of unnary bladdei 

v) Squamous cell caicmoma of penis, plus papillaiy carcinoma of urethia 
v) Squamous cell caicmoma of shaft of penis, plus caicmoma of piostate 

(fig 6) 

^ ) Intraepithelial caicmoma of the glans penis, plus papillary carcinoma 
of uiethra 

COACLUSIOXS 

We bar e presented 27 cases of multiple pnmary^ malignancies of the genito- 
unnary tract that vere found among 4000 uiological neoplasms from the Squiei 
Urological Clinic 

All ^^e^e proven to ha\e tvo different malignancies In 12 cases the additional 
malignancy vas an incidental pathological finding, and in the rest the two con¬ 
ditions V ere suspected clinically 
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In our senes onl^ those cases that met the folloMing cntena Mere included 

1) The tumors had to anse from different tissues in the same or different or¬ 
gan of the gemtounnari tract Therefore, the histological pictuies of malignancv 
Mere different in each and the tumors Mere independent of one another 

2) The^ could be coexistent or subsequent, but otherwise the\ alwa\s had 
met the aboi e reqmrements 

IVe excluded from the series our cases with multiple carcinomas of the uio- 
thehum, benign hjqiertrophj of the prostate gland that m ns associated n ith be- 
mgn or mahgnant lesions of the gemto-unnarj tract and finalh metastatic lesions 

3) We wash to emphasize that multiple pnmarj malignancies in the same 
patient can occur and that thes are not so rare as is the general impression among 
urologists It IS important that we keep in nund the possibilitc of their occurrence 
for onh then can eail^, diagnosis be made and adequate treatment instituted 

We wash to thank Di John K Lattmicr, director of the Squier Uiological 
Clinic, for suggestions 
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ANALYSIS OF TIDAL DRAINAGE IMALFUNCTION 
SHERWOOD A JACOBSON 

The introduction of tidal drainage into the care of the paral 3 ''zed bladder by 
hlunio and Halm' nas of the greatest value This one device performed three 
fimctions 1) diamed the bladder, 2) irrigated the bladder, 3) exercised the blad¬ 
der m the same vaj’’ that a phimiotherapist nould exercise a veak or paialyzed 
extiennty Hoverer, the ongmal deruces veie comphcated, and the modes of 
dj'^sfunction V ere lU undei-stood A considerable smiphfication has been made but 
even the simplest devices (figuies 1 and 2) need constant and dermted care The 
pi oneness of all tj^es of tidal drainage to malfunctions has led man 3 '^ physicians 
to abandon its use and for some even to doubt the soundness of its theory ’ 

This stud 3 '^ represents a notation of the manifestations of malfunction with an 
anal 3 '’sis of the reasons for the malfunction This has resulted m development of 
an apparatus that can be trusted to woik properly noth a bare mi nimum of care 
All of the obsen ations v ere checked by the appropriate apparatus attached to a 
model bladder (large rubber balloon) and by bedside observation 

Figmes 1 and 2 show the tvo simplest devuces described and as designated 
the 3 '' will be called t 3 Tie A^ and t 3 Tje S'* in this paper T3T3e A has the air vrent for 
bieakmg of the siphon as a small hole in the drip bulb as shown oi similarly by 
means of a hypodermic needle put mto the tubing abovre or belov the diip bulb 
A frequent difH cnlty'- with this airangement is irrigatmg solution dnppmg 
from the needle or air vent Exammation of the apparatus at this tune shovs 
that the solution has collected in the section of the system immediatel 3 ’' adjacent 
to the ail vent This collection usualh'' completel 3 ^ occludes the tubing or bulb 
at this point vuth a considerable amount of au trapped m the tubing below the 
dnp bulb This situation leads to malfunction of the apparatus plus the iriita- 
tion of the vaid personnel because of a continuous puddle under the apparatus 
which often leav es a stam on the flooi This often mU produce a state of non- 
co-operation on the part of the nard personnel vhich maj'’ lead to the bamsh- 
ment of the appaiatus from the vard 

The flmd in the needle or air vrent is not dislodged b 3 ^ the negatnre pi-essure of 
the siphonage This is because of the high degree of capillar 3 '- tension pioduced 
by the flmd in the small lumen of the needle or an vent In such a situation the 
siphonage mU stop because of the large degree of negative pressure in the system 
i-ather than because of the entrance of air The bladdei may be partially filled or 
empty at this tune This state of affairs once established persists because as flmd 
eutere the S 3 'stem from abov e, it is immediateh'^ siphoned mto the dramage 

Accepted for publication March 6, 1956 
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bottle \Ytthotit (hollering tlio sittnttoii The iimlle oiux plugged tilth fluid r-indt 
cleii^- spout'iiieoudi In not the longer the fluid bloikige rein mis the more 
penutneiit it Iieeonie? beeiu-e of the preupitilion ol suits md lorrosioii It is 
quite 1 senoiiN nintter if the bhdder his not einptiod nheii the s\ sipui beeomes 
stntie in this nnniier tor thi" uiivtuiv of fluid iiid umie in the bhdder lets is <i 
residvnl tiniie Tins soon beoonle^ inteoted if n is not iln idt md the nifeotion 
fisres eteii mth ehemoihenpi If tlie bhdder is enipli when thi" sitintioii pn'- 
seiits 11 IS less «enous but the tidil ntion on the bhdder is lost An identieil 
smnlioii cnii ounir in the it pe B svstein when fluid is pushed into the needle nt 
the cud of the side nnn bt nr being entoipped in the tubing below the dnp bulb 
At nines the fluid tnll drip out of the iii'edle ij. quit hit ns it (Oines downi fniiii 
thq Oferhesd Itottle Then the bhdder reeeites no fluid exeept for the urine 
(i aing from the hidnets wlueh tnll etentmllt enuse the siphon to tet Oine 
the siphon snrts it lends to the suitn situttion desonbed in the pivtnons jtnr-t 
gmph 

in both the types A mid B stmeni i eoiiMdemble mnount ol in is i night in 
the tubing below the dnp bulb wnth fluid bneking up into the dnp bulb hen 
this Inppens one or n eonibimtion of seteril things nint oieur dhe liivt is one 
of the w md or floor stuff sees the filled bulb mid turns the s\ sunn off The «ei ond 
IS thm the stsiem niit work properlt despite penodu hlhng of the dnp bulb 
Thu spontmieons reiiini of fuiution is \en rire in the ttpe A s\ stein beemue 
of the euse of bloikuge of the neurbt nr tent The usutl ounirreme is i pre- 
mmure bunking of the Mphon bt the nr in the tubing nter nonn il siphon ueiion 
his sunned espeeiullt in the type B s\stein his list situition nnt be present 
wmhoiit eoinplete filling of the dnp bulb This punn-itim-' bmuking of the siphon 
1 in occur frequent It enough to rirelt or neter eiiiptt the bhdder with the in- 
et it ible infection 

To -It Old the t-nlner-ibihlt of the entrunee point of nr mid the tendeiu t of the 
simple dnp bulb to entrip nr in the vxsiom ihp foUowmig modifiestioii tins 
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made (fig 3) A needle ^Yas attached to the lower end of the drip bulb by a short 
section of tubing and the lowei end of the tubing attached to the hub of the needle 
so that the solution flows thiough the needle The shaft of the needle should be 
placed in the open upper end of a meter length of glass tubing taped vertically 
to an intravenous stand and the tip of the needle against the inner wall of the 
tubing The lumen of the piece of glass should be at least 0 5 cm in diameter and 
the larger tube the better to prevent capillaiy attraction from impedmg the 
action of the appaiatus The open end of the glass tubing allows an to enter 
dming siphonage and this size tuhmg is too large to form a water block A bit of 
stenle gauze may be fastened lightly ovei the opening to prevent the entrance of 
micro-orgamsms but so tight as to prevent a fiee flow of air An additional ad¬ 
vantage to the use of the hypodermic needle in this manner is that the rate of 
flow of the solution into the bladder can be determined by the size of needle used 
When this type of control is used, an adjustable clamp does not have to be placed 
on the tubmg below the reservoii and the rate of flow cannot be accidental!} 
changed The glass tubmg allows the apparatus to be used as a cytometer when the 
siphon segment is clamped and a rulei is placed alongside the glass 

The level of the lowest portion (Y of fig 4) of the tubing from the drip bulb 
which meets the tube fiom the bladder is of great importance The distance the 
bladder is above ‘Y’ equals the amount of negative pressure everted on the 
bladder at the end of siphonage That is because at the end of siphonage a nega¬ 
tive pressure is everted on the bladder as determined by the column of uater 
equal m height of the bladder above Y This is shomi diagiammatically by figure 
4 A certain amount of negative pressuie is needed to completely empty the 
flaccid bladder with stiffemng of the walls secondar}' to infection which is quite 
common If the bladder is not emptied the infection will flaie even with chemo¬ 
therapy For general use the five centimeters below the symphysis pubis lecom- 
mended by Munro® works very wmll This setting should be checked in each case 
by measurmg the residual m the bladdei immediately after the completion of 
siphonage The presence of a residual indicates that ‘Y’ should be low'ered fur¬ 
ther If “Y’ IS set too low, bleeding from the bladder may occur because of too 
great negative pressure causing rupture of small vessels m the bladder wall 

The presence of air in the bladder can often cause difficulty because during 
the emptying of the bladder tins an can get into the siphon and cause breaking 
of the siphon before the bladder is empty This makes the bladder hable to infec¬ 
tion because of the residual urme and pi events the full effect of the tidal move¬ 
ment w'hich tends to produce a ngid bladder w'all The most important w ay air 
can get mto the bladder is w here there is no dependent tubmg betw een the blad¬ 
der and the Y (see figs 1 and 2) Foi when this is so, on completion of siphon 
action there is air at Y and a negatne pressuie actmg m the bladder with the 
result that air will be sucked mto the bladder There should be a dependent U 
between the bladdei and Y to act as a trap which should be about five centi¬ 
meters to each arm If it is too long enough fluid can be caught ni it to act as a 

‘Munro D The Treatment of Injuries to the Nervous Si stem Philadclphm W B 

Saunders do , 1952 
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residual unne and as area for the ongin of infection Honeier a trap of tubing 
which IS fi\ e centimeters long on each hmb would contain less than fii e cubic 
centimeters Ailiich uould not be a problem Another means of an eiitenng the 
bladder is ivhen the patient is detached from the apparatus This is less miportant 
than the above situation for the patient is detached from the apparatus less often 
It still can reduce the effectiveness of the apparatus and so \\ hen initiallj^ attach¬ 
ing the apparatus to the patient the air from both the tubing and the bladder 
should be carefully expelled Then the Folej catheter and the nifloAi tube should 
be clamped separatelj when separating them for manipulation or turning of the 
patient 

Because of the inertia of the bladder wall on siphonage, the rest of the sj stem 
wiU emptj before the bladder This difficulty has been ai oided in tidal apparatus 
m the past bj^ the slownng of the inflow of air wnth the use of a small hjiiodermic 
needle or other quite small onfice As has been pointed out above, this a er} small 
lumen mfloAv point is a en fertile soil for chfficnltj Slowing the outflow of the 



Fig 3 
Fig 
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fluid by mcorpoiating small lumen tubing m the siphon (fig 5) has been found 
to woik very veil The 3 mm diametei of lumen plastic tubing from the 
usual commercial disposable mtiavenous set does admirably Also with the use 
of this small tubing there seems to be less tendency for premature breakage of 
the siphon action vhen an has gotten into the system 

Another source of malfunction is when theie is no an vent on the waste bottle 
01 vheii the air vent there is blocked This wall usually result m the siphon action 
stopping vith the siphon tubing full and there is the nsk of oimi distension of the 
bladder A similar situation eMsts with a kinked siphon tube 

The end of the siphon tube which dischaiges into the waste bottle should be so 
situated that it is well above the suiface of the i\ aste hquid If the tip is below the 
surface and the bottle is hfted thei e can be back siphonage of contaminated fliud 
into the system and lead to a uiinaiy infection 

Blockage in the catheter is sometimes a cause of failure of tidal drainage to 
function properly The apparatus mil shon lapid filling and emptjnng mth a 
deal, coloiless or pale fluid m the naste bottle This is mth a steadily increasmg 
aiea of duUuess above the symphysis pubis 

The matter of placement of the siphon is beyond the scope of tins paper 
Munro® and others have covered it quite veil in their mitmgs 
The apparatus (fig 5) described above is qmte simple to assemble Usually 
used for the reservoir of iirigation fluid is a Murphy diip bottle with the attached 
dnp bulb tubing and clamp although the usual inverted mtiavenous bottle v orks 
as well but is less convement The bottle is hung fiom an intravenous stand mth 
about a foot of attached tubing and then the dnp bulb follov ed by a fev inches 
of nibber tubing terminating m a numbei tventy mtiavenous needle The shaft 
of this IS put inside the lumen of a large bore glass tube (over 0 5 cm m diameter) 
about two to three feet m length Caution should be exercised that the hub of the 
needle does not block oi narrow the upper opemng of the tubing It is important 
that the tip of the needle touch the inside of the tubing without obstruction of 
outflow fiom the needle The glass tubing and the hub of the needle are taped to 



Fig 5 Diagram 


of tidal drainage apparatus described m this article 
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the pole of the intra-v enoiis stand The lower end of the glass tubing is attached 
to a short length of rubber tubing which, in turn, is attached to a glass Y-tube 
This IS taped to the pole as w eU and the hmbs of the Y hai e each a length of 
medium bore mbber tubing attached to them One of these goes to the catheter 
and IS attached to it bv means of a glass adapter The other tubmg forms the 
siphon segment and the siphon itself is a piece of narrow tubing One of the stenle 
pol\eth%lene tubes on the market for the adrmmstration of intraaenous fluids 
does 1 en w ell This is taped to the pole too The end of the siphon segment is put 
m a ivaste bottle The w hole apparatus should be sterde and can be made up m 
a smgle pack that wall easili fit into a hospital aiitoclai e 

SUMMAItT 

A discussion of the cause of difficulties of function of tidal drainage apparatuses 
has been presented and a trouble free apparatus has been descnbed 

110 Heath St , London A' TT 3, England 

Xow at lOOS Fifth Aic, Xcic Yorl, X T 
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FATAL AIK EMBOLISM DURING PRESACEAL INSUFFLATION 

OF AIR 


AARON M LEPKOVITS 

From the General Mcdtane and Rheumatology Section of the Veterans Admimstratwn Medical 
Teaching Group (Kennedy) Hospital, Memphis IB, Tenn 


Ill 1950 Ruiz Rn os^ desciibed presacral insufflation of an as a diagnostic 
pioceduie to visualize the iiitia-abdominal oigans Since then this method has 
been fairlj^ idel 3 '’ emploj’’ed in clinical medicine as a diagnostic aid in patients 
suspected of having mtia-abdominal tumors, especially pheochromoc}doma 
Several authors have repoited on the use of this pioceduie and ha^ e emphasized 
its simplicitj'-, efficacj'' and safety 

Air embolism vith fatal outcome as a sequel to presacial air insufflation has 
laiely been described Wilhelm- repotted that one of his patients, an elderl}'^ 
female, developed air embolism after 800 cc of an uas injected and died 15 min¬ 
utes latei At autopsy a laige amount of an nas found in the right heart cham- 
bem and in the largei and smaller vems Another of his patients had chills, high 
fevei and jaundice within 30 houis after presacral air insufflation a “large letro- 
peiitoneal” phlegm developed on the light side, “wide suigical diainage and anti¬ 
biotics” weie of no avail and the patient died Another instance of senous air 
embolism was reported by Russ et al the patient, a 74-j’'ear-old woman, after 
injection of 600 cc of oxygen, suddenly became cyanotic, the skin was clammy, 
blood pressuie was unobtainable and a loud mill-w heel type of mui iiiur w as heard 
with each heart beat The patient lesponded to tieatment and giaduallj’’ re 
coveied 

In general, however, piesacial insufflation has not been followed by any 
significant morbidity oi mortality, this is m contiast to the expeiience wnth 
perirenal insufflation which “has been abandoned in many institutions because 
of the frequency wuth w'hich an embolism occurs during the procedure 

The following biief case leport is anothei instance of fatal air embolism fol¬ 
low mg presacral air insufflation 

A 47-year-old Negro was admitted to the hospital on Septembei 21, 1955 He 
stated that in 1939 or 1940 he was told that he had high blood piessuie While 
undei obsen ation m the hospital, his blood pressuie was found to be parox 3 "smal 
111 character and fluctuated between 216/140 and 150/100 In addition, he was 
found to have diabetes mellitus and arteriolai nephroscleiosis An iiitrarenous 
legitine test was positive for pheochiomocytoma, the intravenous beiiodiane and 
mtiamuscular regitme tests, however were negatne On Noiembei 9, 1955, 
presacral air insufflation w as done and 1300 cc of an injected Immediately after 


Accepted for publication Tub 10, 1956 ,, , , 

1 Ruiz Rivas M Generalized subseroiis empliisema tliroiigli a single puntturo Am J 
- ’ — 1950 


Roentgenol , 64 723-734 


^WTlhelm, S P Gas Jnsiifflntion through the lumbar and presacral routes Surg , Gynec 

^ D I and Gianturco, C Gas embolism during extrapentoneal 

insiiffl^i- R^Pvan m the Icfl^decubims^po.t.on^ ,„61 Wi-ASS, 1953 


1 Steinbach, H I . I ion R P , Smith D 
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Fig 1 


moAing the patient from the knee-ehest to the prone position acute h\'perpuea 
dei eloped, he lost consciousness stopped breathing and his pulse u as unobtain¬ 
able Heirasuninediateh placed m the left lateral decubitus position and artificial 
respiration, intubation ovrgen, and intracardiac epmephnn were administered 
He did not respond to these measures and died Koentgen examination of the 
abdomen after death ret ealed considerable amount of air in the retroperitoneal 
space and outlmed the kidnei s adequatelj (fig 1) At postmortem exanunation 
air was found retropentoneally in the region of both kidnei s Sbght bulgmg of the 
right antrum was noted and air bubbles were present mthe coronari'i essels The 
nght lentncle was opened under water and air was seen to escape from it 
Marked coronary arterv sclerosis was found one large i essel was almost com- 
pleteh occluded bv atheromatous material and the small i essels shou ed marked 
mtunal thickemng The adrenal glands were normal m size shape and consist- 
enc\ The renal artenes and artenoles showed concentnc thickenmg and m the 
glomeruh i amng degrees of hyahnization were found 

COMMEXT 

This unfortunate expenence led to a review of the hterature deahng with 
presacral an msufflation ?ei eral reports were found and renewed The pertment 
data are recorded m table 1 These authors emphasized the foUowmg ad\ autages 
of presacral an msufflation The method prondes information which is unob- 
tamable bj another method recpines no premedication, may be earned out m 
15 minutes patient walks out of the examimng room to resume his normal 
actmties, onh one puncture is needed to nsualize both kidnets and other ab¬ 
dominal organs the retrorectal space is easilv penetrated bv the needle and is 
casiU accessible it is a\ ascular and therefore embohsm improbable the onlv 
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Table 1 


Blackw ood‘ 
Dull ot n! ‘ 


J Gorslion Cohen 
ct nl ’’ 

Lermnn el al « 

Reese and MacLean' 


Renfer"’ 

Russ el nl ^ 
Senger ct al " 
Stcinljacli el al ■' 

Wilhelm’ 

Mosca* collected 


No Cases 

Complications 

16 

Surgical cniphj senia of scrotum 2, shoulder tiji jiain 
Midi sense of constriction in epigastrium 1 

Not stated 

Runclurc of rectum 2, scrotal omphjsemn 1, cm 
pin soma of abdominal Mall 3, cervical cmjiln 
soma 2, mild siibstornal jircssurc Midi djspncn 
2, fullness in loins and epigastrium is common 

Not staled 

1 atient experiences iiracticallj no discomfort and 
Mnlks out of examining room to resume Ins normal 
activities 

Over 200 

None staled 

20 j 

Surgical cnipln senia up to neck 1, “About half com 
plained of iiain in tiji of shoulder Almost all pa 
liciits com],lain of a feeling of distention but this 
soon iiasses olT ” 

28 

None staled 

Not stated 

Air embolism ], see text 

Over 100 

Not stjitcd 

GO 

“1 patient comjilainod of more than mild discern 
fort ” 

07 

Air embolism 1, sec text Infection I bee text 

1600 

“Without fatal accidents ” 


• Quoted hj Russ’ 


coiitiamclicatiou is an mflammatoiy piocess in legion of aiun and piesacial space, 
it IS easy to peifoim, is leliable and cxtiaoidinanly safe 

At this hospital piesacial an insufflation was peiformed m appio\iniately I-J 
patients'^ piioi to the case Mhith is the subject of this lepoit The piotedure is 
earned out by the incinbei-s of (he genitouiinaiy staff of the hospital by the 
following technique 

The patient is placed in the knee-chest position Aftei appiopiinle stciili/ntioii 
of the skin a small novocain wheal is made in the skin just vential to (he tip of 
the coccyx An 18 gauge needle is nisei ted thiough the nheal and its point is 
guided by the gloved left index fiiigei in the lectum so that (he point of (he needle 
IS just anterior to the sacium A slioit piece of flexible lubbei tubing is attached 
to the hub of the needle to the distal end of vhich a 50 cc syimgc Midi a two-way 
stopcock IS adapted The plunger of the syiiiige is then Mithdiav n to make certain 


‘Blnckvood, J Presacral penrcnnl piicumogrn])ln Brit J Sure 39 )ii_irn me, co 
»Dufr,J Kenjon, H Rand H^man R M P^elograplu m com’l.nmlion Vntl ° mfd 

tancous retroperitoneal pnciimoKrnj)ln J Urol 70 9G3-008 1963 ^ Mmiii 

’ Gershon Cohen, J , lAivins, b and Hcrmcl. M B Retroperitoneal pncunioenmln h, 
injection of o\^gen into the prcsacral sjiacc Am T Roentgenol , Rail Tl,nr t lA \ ' 
Med 68 391-304, 1962 IViiclear 

’ I erman, r , Harper, J G M , Hcrtrbcrg, A I) , Berman M H andlprm,.,, n it 
Pro&acral air injection J Urol , 70 312-317, 1953 

' Reese, L and MacI ean, J T PresntrnI insufUution of oxigeii for oullininrr il.n 
tenta of the retroperitoneal bjiace Cannd M A J , 67 032-037, 1952 ^ 

■» Renter, H R Pneumoretroperitoneum In prcsacral insiifllation Radiol fl,,, oo 
29-13, 1953 (In German) Abstract in Radiologc, 61 857 1953 

" bengcr, F L Horton, G R , Botlone, J J , Chin H 5 H and Wilson, M C Pori 
renal air insufflation In the paracocogcal retrorectal route Nea lorkStni’e 1 Mo/J m 
2823-2820, 1953 ' 

” Bradlc^ , Win S Personal eommunicationn 
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that the needle is not m a blood vessel If no blood is obtained, 5 cc of sterile 
sahne solution are injected, followed b\ aspiration as an additional precautionan 
measure The air is then mjected slosih in 50 cc amounts until 1000-1500 cc 
are mtroduced Duruig the entire procedure, care is taken to keep the needle 
stationar\ and aspiration is done frequenth to make certain that the needle is 
not m a blood aessel Followang the injection of air, the patient is placed on the 
x-ra\ table and a senes of films are taken 

The followmg sequellae haa e been noted at this hospital following the pro¬ 
cedure Pam 01 er the epigastnum accompamed bi “choking” sensation gas 
on stomach ’, duU achmg retrosternal pam, abdominal discomfort pain oi er the 
left upper quadrant of abdomen, pain m the shoulders on deep mspiration, sub¬ 
cutaneous emphvsema of abdomen, extenial gemtals, neck free air under the 
diaphragm and mediastmal emphi sema All of these n ere of bnef duration and 
disappeared spontaueousli m a few hours to sei eral dai s 

The cause of the air embolism was not defiiuteli detemmied The air was m- 
jected slowli m 50 cc amounts Dimng the procedure aspuatiou was earned out 
repeatedlv to msure that the needle was not m a blood i essel The presence of 
the large amount of free air m the retropentoneal space indicates that onlv a 
fraction of the total au mjected gamed entrance mto the a ascular s\ stem It is 
conjectural whether the air was mjected into a a em directh or whether the air 
entered a a essel as it dissected its araa through the retropentoneal tissues At 
ana* rate it is a en* disconcertmg that occasionalla a fatal outcome results fol¬ 
lowing what IS commonla* behea ed to be, an innocuous and a useful diagnostic 
procedure In au attempt to preaent senous and fatal comphcations, Wilhehn- 
suggested that the foUoavmg precautionara measures be taken durmg the per¬ 
formance of presacral air msufflation 1) stnet aseptic conditions, 2) the use of 
a blunt canula-like needle anth a sharp obdurator, 3) slow mjection of gas 4) 
Insufflation should be done with the patient m the left lateral position when- 
eaer possible, 5) constant observation of patient durmg entire procedure 6) 
A resuscitator and stmiulants should be at hand In addition to these, the foUow- 
mg precautionarv measures are suggested Auscultation of the heart during the 
entire procedure to detect the mill-wheel'* tvpe of murmur m case it occurs readi¬ 
ness to manualb massage the heart and stimulate it electncalh m event of 
cardiac arrest 


SODLUtT 

An instance of fatal au embohsm following presacral air msufflation is re¬ 
ported 

The related hterature is bneflv remewed 

Certain pre\ entiv e measures are suggested to ehmmate air embohzation 

The WTiter expresses his appreciation to Dr Wm S Bradlev, chief of the 
Gemto-Unnan Section I eterans Administration Aledical Teachmg Group 
Hospital for supphmig the description of the techmque of presacral au msuf 
Hation, and to the Medical Illustration Laboratorv for preparmg the photograph 

He^“j Oppenbeimer, M J Pulmonarv (venous) airembolu-m 
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jMALE fertility review of 200 SEAIEN ANALYSES 
AND THE USE OF PREGNENOLONE THERAPY 

H K TURLEY and J L SHAW 

As urologists u e are asked to examine and to treat the infertile male VOieii 
the voluminous articles on seminal madequac 3 ^ Jire reviewed, there are coiitro- 
A ereies on the technique of semen anal 3 sis, there is inability to agree on normal 
and subnormal studies, and, worst of all, the man 3 '’ forms of therap 3 % the results 
of w hich are most discouraging Much credit is due to the larger steriht 3 '^ clinics 
and the brilliant w ork of such persons as hlacLeod, Hotchkiss, Bunge, T 3 der, 
Abaibonel, Chain 3 ’’, Faiiis, and the man 3 ’' othere who haie helped clanf 3 and 
standardize this mtiigmng subject Urologists m smaller conmiuuities where 
steriht 3 ' clinics aie not available must accept this problem and perform studies 
and tieatment that will most hkel 3 '^ benefit the patient Our paper, direeted to 
this latter gioup, discusses semen anal 3 ses and followup reports with particular 
reference to the use of pregnenolone as a therapeutic agent m stimulatmg sper¬ 
matogenesis 

One can find the technique of semen anal 3 ’-sis adequately described m the text¬ 
books, Fertilitx Ii\ Men, by Hotchkiss' or HmLXN Fertility, b 3 Farns" It 
should be emphasized that all specimens must be collected by masturbation or 
coitus mtenuptus follownng three to four da 3 "s of sexuial abstinence Patients 
should be excluded if they ha\ e had an acute illness during the past month In 
making the count, both chambei-s should be counted and their results averaged 
If there is consideiable disciepanc 3 , the count should be repeated There should 
be at least tw o semen anabases done before treatment is considered In examining 
for motility, the disc method of Hotchkiss is perhaps the simplest and yet fairb 
accurate This is done by placing a disc m the ocular wuth a one-quarter area cut 
out Both the actn e and mactii e cells are counted Each number is multiplied 
b 3 four to determine the number present m the entire nucroscopic field Motility 
IS a difficult end point to assess under the best of conditions It must depend upon 
the judgment, skill, and experience of the obsen er The specimen should stand 
at loom temperature for 2 hours aftei being collected befoie being examined for 
the first tmie It should be examined again at 8 hours as a critical end point of 
niotilit 3 ' duration 

The American Societ3 foi the Stud3 of Steriht3^ proposed minimal “noimal” 
standards as follows The seminal ejaculate should hquif3 m ten to thirty minutes 
wTth an ax erage x olume of tw o to four cubic centimeters and xxuth a minimum 
count of 40 milhon spermatozoa per cubic centimeter oi a minimal total of 
125-150 million There should not be more than 20 per cent abnoimal heads on 

Read at annual meeting, Southeastern Section of American Urological Afisoeiation 
Hollx-xxood Beach, Fla March 25-29, 1956 ^ 

' Hotchkiss R Fertilitx m Men Philadelphia J P Lippineott Co 1944 

’Farris E ’Human Fertilitx and Problems of the Male Palisades Park Xuthor’s Press 

a \ Sx mposium on Steroids in Experimental and Clinical Practice Xew X ork 

The Blakiston Co , 1951 
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T^ble 1 Results of m semen analyses from infertile marnayes rrcatmenl inlh utamins 

and/or thijroid only __ 


\onnal Fertilit\ 

No children 
Suh'-equent children 
‘subnormal Fertilit' 

Xo children 
Subsequent children 

the stained smear Nlotihtt should be present in at least 25 per cent of the eight 
hours post-ejaculation, at lOom temperatnie borne imcstigators as MacLeod 
and Gokh behet e the nunimal normal should be e\ en Ion er \ count of 20 nullion 
per cubic centimeter mth 40 per cent actue in 2 hours, or approvmiateU 20 
nnllion actne spermatozoa in the ejaculate noiild constitute the lower limits of 
‘normal ” Thei find a strong relationship between motile actnitj and fertility, 
and leri little relationship hetween sperm count and fertiliti aboic the lei el of 
20 million per cubic centimeter 

Infertiliti mai be defined as the iiiabihti of a couple to conceiie after a lear 
of normal mantal endeaior Dunng the lears 1948 through 1953, two hundred 
consecutne semen anahses were studied on men from infertile marnages The 
catena as proposed hi the American Societi for the Studi of Fertihti w ere used 
><ormal fertihtj was found m 82 men or 41 per cent Subnormal fertihta was 
found in 118 or 59 per cent, and azoospermia was present in 32 or 16 per cent 
Testicular biopsi was done on 5 patients, or approxiniateU 16 per cent of the 
azoospemua group The remainder refused this procedure Onh one patient 
reiealed smtable studies for i asoepididiminl anastomosis This operation ap¬ 
peared to be unsuccessful on the first e\amiiiation soon after surgen , and since 
then, contact has been lost 

One himdred cases of infertditi and their outcomes were renewed after a 
mmimum of 2 1 ears These men recen ed no treatment except the adnunistration 
of multiple 1 itamms A few patients, howei er, did recen e thnoid when the basal 
metabolic rate w as found below (nunus 15) See table 1 Cases showang azoo¬ 
spermia were excluded 


( 

27 (27%) 

1 

22 (22%) 

1 

1 

1 41 (41%) 

1 

j 10 (10%) 


TREn.TMEXT 


Pregnenolone,‘ a steroid, the 3-hidro\w analogue of progesterone, was used m 
the treatment of semmal inadecjuacj Its actions are distmctne and are not 
readili traced to the formation of other steroids It has adrenocorticoactn it\ as 
desovi corticosterone, but of low er intensitj Endence suggests an absence of 
toxac actions in man In a few there were some constitutional effects, such as an 
increased libido Howeier, in most cares, there was a feelmg of well-bemg and 
greater stamina The exact mechamsra bj which pregnenolone mai exert a help¬ 
ful influence upon semmal inadequaci m the human remains to be detemuned 


‘MacLeod J and Gold, It 'dale factor in fertilifi and infertili 
in fertile and infertile marriage J Fcrtil A. Stenl 2 394, 1951 

c," erei^enolone 


I, Sperm morphologi 
endocrine review J 
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Table 2 Report of 40 cases -using pregnenolone therapy 


Pregnancy 


Completed 

6 (15%)/20% 

Interrupted 

2 (6%)/ 

60% improvement sperm population and/or motihty 

15 (37 6%) 

Improved motihty 60% or over 

13 (32 5} 

Improved sperm population 50% or over 

8 (20%) 

No improvement or less than 50% 

25 (62 5%) 


Three (3) cases in iihich pregnancy ensued could not be followed by sperm counts and 
these were not included in the improvement percentages 


The suggestion has been offered by Gassner,^ “That the feitihzmg capacity of 
the sperm is perhaps enhanced b 3 ' some changes m the enzyme systems, or that 
fructose secietion is stimulated ” 

Pregnenolone was adnnnistered mtmmusculaily m aqueous suspension, giwng 
50 mg once a ueek foi 4 injections, then 100 mg once a week for 4 weeks, and 
finally, 150 mg once a week foi three or four injections The sperm population 
showed a decided deciease in manj'- counts done wnthin 3 months of treatment 
Therefore, most studies weie perfomied 6 months after tieatment was begun 
From 1951 thiough 1953, onlj’’ 40 cases that received pregnenolone could be 
repoi^ted (table 2) These iveie consideied to have had adequate followup studies 
Men with azoospeinua and normal counts were not tieated There was an over¬ 
all improvement, that is, at least a 50 per cent inci ease m sperm population and/or 
motihty m 37 5 per cent of the 40 cases Eight wives of the 40 patients, or 20 per 
cent, became pregnant within a yeai of tieatment although tw o aborted A second 
pregnaiic^'^ occurred in 1 case 2 3 ’’eais latei, following a second course of pregneno¬ 
lone A second pregnancy occurled m another case without additional treatment 
These results are presented to stimulate interest in this preparation, realizing no 
chmcal significance can be attached to such a hmited study 

Gonadotioplnus were used in a few of the eailier cases, but the response was 
not impressive 

Testosterone was given to a number of these patients, but followup studies 
were not satisfactory and the results certainly are not concJusne The general 
response appeared to be less favorable than w hen pregnenolone w as used Chamy' 
reports an ovei-all improvement in 18 5 pei cent usmg 2400 to 2700 mg of testos- 
tei one dunng a 12 to 18-w eek period Tyder and SmgheT reported that the admin¬ 
istration of lipotropic substances pioduced the best results statistically, but the 
percentage of improvement was only'- 14 9 per cent They' state that, “medicinal 
theiapy for the infertile male is relatively' disappointing, but the patient’s sper- 
matogenic function may' be utihzed to possible greater advantage by pooling 
fiozen-thawed partitioned ejaculates in certam instances ” Their studies of 
seminal fructose and 17-ketosteroids show little correlation between endocnne 
hy'pogonadism and male infertihty' 

« Chnrnj , C Treatment of male infertility with large doses of testosterone JAMA, 

T\ lef and Singher, H Male infertility , status of treatment prevention and cur 
rent research J A iM A. , 160 91 1956 
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The concensus ol opnnon at the present time is that vitanuns in the normally 
nourished man will not improi e deficient spermatogenesis 

Coital ad\uce should be given m all cases of infertility The method admsed by 
Tams is recommended llTieii the man is subfertile, coitus should be concentrated 
tmce on the approximate day of oi ulation When the man is highl}'' fertile, coitus 
for three successii e daj's during the selected period should be admsed 

COMMENT 

While seminal inadequacy may exist, the couple should be made to realize tins 
apparent inadequacj' is onl}’’ a relatn e one, dependmg pnmarilj' upon the fertility 
potential of the n ife From the econormc standpoint of the patient it is probabl}’^ 
n ise to Ainthhold the more expensn e biopsies, hormonal assays, and prolonged 
treatments mitil their a alue can be proven The larger stenhty chines can better 
carry out these studies mth less economic loss to the patient Testicular biopsies 
should be done in azoospemua to select cases suitable for surgical anastomosis 
It IS of doubtful value m oligospermia for the purpose of prognosis and treatment 
at the present time Remember, the la 3 ’man considers mrilit}'^ and fertility as the 
same Therefore, from the psjThosomatic newpomt, the husband must neier 
be told it IS his fault that mfertihty exists In the same token, even though azoo- 
spernua exists, they should not be told that pregnanej^ is impossible 

STOlMARl 

Some aspects of the technique of semen anal 3 ^sis and nnnimal normal standards 
are discussed The incidence of fertihty m 200 semen analyses is given There are 
100 cases of mfertihty reported, mth a 2 - 3 'ear followup Treatment m general of 
seminal inadequac 3 ' is discussed 

Forti’’ cases have been reported m xshich pregnenolone xs as the therapeutic 
agent in the treatment of semen inadequac 3 ’’ These results show a pregnanC 3 '^ 
rate of 20 per cent and an ox er-all improxmment of 37 5 per cent Hon ever, it 
should be re-emphasized that httle chnical sigmficance can be obtamed from’ so 
fen cases It is behex ed that pregnenolone is a relatively safe drug and the treat¬ 
ment IS not prolonged nor is it expensix e 

As a urologist, the task of treatment and the stud 3 ’’ of male infertiht 3 '' is a diffi¬ 
cult one, since only the male side of the problem is at our disposal Hon ex er, it is 
necessai^-^ to accept this challenge ex’^en though the present treatments are dis¬ 
couraging 

899 Madison Avc , Memphis 3, Tenn 
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A FLEXIBLE OBTURATOR FOR STERN-McCARTHY 
RESECTOSCOPE SHEATHS 

HARR'k X WEBSTER, JR 

This obtuiatoi (hg ]) is an adaptation of the coud6 olne tip catheter fash 
loned to obtuiate the sheath of the Stern-McCai thj" lesectoscope and its \aria 
tions The obtuiatoi consists of a metal handle and intcichangeable plastic 
coud6 tips The handle is maiked proximally to oiient the cune of the tip and, 
distally, IS arianged with a sciew' thiead to fasten the tip and a metal pro- 





\ 




Fic 1 A, detail of obtur itor fip R, obturator in relation to Hheath 

jectioii which fits in the lumen of the coudd tip to maintain piopei alignment 
of the tip to the beak of the sheath 

The coudd tips aie made of flexible plastic mateiial moulded with a central 
canal to accept the threaded tip of the handle The tips are interchangeable to 

fit the \ arious sheath sizes , . , 

To use the obtuiatoi, it is assembled with a tip to match the sheath size, then 
lubimated wuth jelly and inserted through the sheath until the handle seats 

Read at annual moeling Southcabtom Section of Araerican Urological Absoeiation 
Holh wood Beach, Fla March 25-29 1956 
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firmlj in the cone of the sheath and the cun e of the coud6 tip is properly aligned 
The maneuver of introduction is the same ns that used mth conA'entional ob¬ 
turators 

I have used the obturator foi the past 6 months vith satisfactor 3 ’- lesults It 
allows the tip of the sheath to ride o\er the liATieiplastic median lobe almost as 
easily as does a coud6 catheter 

The obturator design maj’^ be adapted to obturate anj' straight sheath and it 
IS planned to alter the panendoscope sheath for this pin pose 

The obturator is made bj'" the National Electric Instrument Co 

GIO Van hilwcrp Bldg , Alobile, Ah 



The JomcsAE op IjROLoo’i 
Vol 77 No 1 Jamiarj 1957 
Prinltd \n U S A 


jMODIFICATION of the STERN-jMcCARTHY 
RESECTOSCOPE SHEATH 

EDWIN AV BROWN 

Re-examination postopei atively of a number of my cases of transuretlual re 
section of the prostate disclosed a small to moderate amount of tissue remaining 
at the apex, usually extending from the midline anteriorlj'^ to the three o’clock 
area and counter clockwise to the eight oi nine o’clock area The Ritter resecto 
scope-loop was awkward in my hands and its use, I discontinued I endeavored 
to revise the Stern-McCarthy resectoscope sheath in order to use the con 
ventional electrotome and loop, yet at the same time to ehminate the beak of 
the sheath that prevents the apical tissue from dropping don n into ^uew This 
was easily accomphshed by filing the bakehte sheath down to the dimensions 
shoAvn in figuie 1 

I have used the revised sheath in approximately 100 resections and have ex- 
peiienced no difRculty vith its use, that is, capsular perfoiations, lens fogging 
or arcmg out of bulbs On the other hand, tissue lemoval has been far more 
complete 

613 Gxiaranty Bldg , West Palm Beach, Fla 






Read at annual meeting, Southeastern Section of American Urological Association, 
Hollj'^'ood Beach, Fla , !March 25-29, lO'id 
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THE TREITMENT OF HYDRONEPHROSIS BY SACR4L RHIZOTOiMl 

IN PARAPLEGICS 

JOHN* A HUTCH* 

From the California Fehahihtatwn Center, T allcjo, Calif 

Ill a preiTous papeP this author attempted to ans\' ei the question u hj'^ maj 
a person vrho sustams a transection ol his spinal cord de\elop hydiouretei and 
hydronephrosis and die in uremia?” He contended that intense, erratic ner\ ous 
impulses originating m the distal stump of the spinal cord caused the bladder to 
become small, contracted and trabeciilated He felt that the general process of 
bladder trabeculation caused a saccule or du erticulum to occur in that pai t of the 
bladder nail thiough nhich the uretei passed It was Ins contention that such a 
saccule so damaged the mtrai esical uieter that refliw and a functional obstruc¬ 
tion in the lower ureter resulted These two factors, working togethei oi alone, 
resulted ui dilatation of the upper uniiary tract The conclusion w as reached that 
the dilatation of the upper unuaiy tract in such cases could be stopped if this 
process could be halted at its inception This would iniohe inteiiupting those 
nene roots which earned the impulses from the distal stump of the spinal 
cord to the bladdei 

This paper presents 4 cases in which this thesis has been applied clinically 
Each patient w as a paraplegic with a transection of the spinal cord w ell abo\ e the 
sacral segment Each patient had a small, contracted, trabeculated bladdei with 
dilatation of the uppei ununrj'- tract In each instance the intrar esical segment 
of the dilated ureter was inr ohed in saccule formation Dramatic impior ement 
resulted in all 4 cases followang bladdei denervation Bladder capacitj’’ increased 
from 230 per cent to 600 per cent Bladder trabeculation reduced coiiespondingly 
Saccule formation disappeared and the uppei unnaij tracts lost then dilatation 
and returned to normal as judged bj e\cretoiy uiograms 

C\SE REPORTS 

Case 1 H G , a 44-}ear-old white man, suffeied an incomplete paraplegia at 
D12 on June 7, 1949, the lesult of a fall fiom a telephone pole His urologic 
luston rc\ealed that for the first IS months aftei his injur}- he had dulls and 
fe\ er once or twace a month Since that time they har e been less se\ ere but chills 
and fe\ er ha\ e complicated the clinical course since his injur}- He frequently had 
bilateral pain suggests e of renal origin 

Hisupper urinary tract had been carefully follow ed b} excietor} uiogiaphy fiom 
the first }ear of his injui} In Jul} 1952, it was noted that marked hydrone¬ 
phrosis and cahectasis of the left kidne} and a marked dilatation and tortuosit} 
of his left ureter were de^ eloping (fig 1, .4) Repeated c}stograms Ind failed to 
reiealanx reflux (fig 1,B) They did show a x erj-small and hcaril} trabeculated 
bladder C}stometric studies (fig 2) m lul} 1952 rcxealed a bladder capacit} 

Fra^'n^sef cXr Apnr3S-^IL%'^.^\966 San 

• Pro-enl nddre--s 2100 ^lonnmcnt Bh d , Pleasant Hill Calif 
' Hindi J \ J Urol 71 -112 1951 
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Fig 1 Case 1 4, excretory urogram prior to rhizotomi B, cjstogram before rhizo 

tomy C, 3-month postoperative excretorj urogram, slight improvement D, 6 month 
postoperative excretorj urogram, definite improvement 

varying from 50 cc to 100 cc of nater vith rapid rise in passive pressuie and many 
spastic contractions After the bladder had filled to between 50 cc and 100 cc it 
would contract and force the water out over the top of the cystometric tube 
Cystoscopic exanunation revealed a small, heavily trabeculated bladder with 
marked saccule formation at the site of each ureteral orifice 

On July 30, 1952, the patient vas given a spinal anesthetic and his bladder 
capacity increased to 175 cc nater It vas felt that if ve could make permanent 
the interruption of the sacral nen^e roots i mining to the bladder that v e could 
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Fig 2 Case 1 C^•stoInetrog^l^l showed small bladder capacit%, se\ ere spasm 
Fig 3 Case 1 C^stometrogram made 15 months after rliizotom\ 

free his bladder from the impulses which were causmg the bladder to be trabecu- 
lated and thus fa^ orably mflueace the upper urman tract 

This case was more difficult than a complete lesion because the patient had 
some function m his legs and it was decided that an effort should be made to 
block these nerves bi mstilhng alcohol mto the second, third and fourth sacral 
nene roots This was done m September 1952 mth httle change m his urologic 
status In Januan 1953, a sacral rhizotomt, including the antenor and postenor 
roots of the second, third and fourth sacral nen es, n as performed This n as done 
ivithout the loss of ant remaimng motor or senson* function 

The patient has been carefullt foUoned since the time of his sacral rhizotomy 
There has been a gradual and progressit e increase in bladder capacitt so that 6 
months after his sacral rhlzotom^ his bladder held 150 cc without spastic contrac¬ 
tion A N ear and 5 months after his operation his bladder capacitt had mcreased 
to 235 cc (fig 3) Associated with this has been an increase m size of the bladder 
on Cl stograpffi and a progressii e reduction in the degree of trabeculation Cj sto- 
scopicallv, the bladder has remained trabeculated but this remaimng trabecula- 
tion has been progressn eh less The ureteral orifices still show saccule formation 
around them, but throughout a 21-month postoperatne penod there has been 
progressii e tendencj toward normal Repeated ci stognuns pre- and postopera- 
tneh hare neier demonstrated reflux Excreton urograms 3 months (fig 1, C) 
6 months (fig 1, D) and 15 months (fig 4, A and B) postoperatn eh shon excel¬ 
lent function bilaterallj, normal kidneys and normal ureters px elographicalh 
His most recent studies 21 months postoperatn elv (fig 4, C) indicate that this 
impro\ement is bemg maintamed Chmcalh the patient has been greath im- 
prm ed, there has been a marked reduction in chills and fe\ er and bilateral flank 
pain 

Ca'ir 2 B J , a 32-3 ear-old nhite man, sustamed a complete transection of his 
spinal cord at D4-D5 as a result of an automobile accident on June 10, 1953 His 
clinical course n as marked In recurrent episodes of chills and fe\ er Because of 
this a urologic exanunationn as requested Excretorc urographx on December 8, 
1953 reiealed no demonArable function from either kidnec m 5 minutes In 15 
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Fig 4 Case 1 A, cxcrctorj urogram 16 months postoperativelj is almost normal B, 
c3stogram 15 months after rhizotomj Note increase in bladder size C, retrograde pjelo 
gram 21 months postoperativelj is normal except for slight dilatation in lower ureters 


minutes the left kidnej" shoued marked hydronephrosis, its dilated calyces out¬ 
lined as round puddles of contiast medium The right kidney and ureter ap 
peared essentially normal m the 15-minute film 

C 3 ''stoscopic examination levealed an almost unrecognizable bladder The 
bladder neck w as greatly dilated The bladder capacity j\ as so small and its walls 
so spastic that irrigating fluid uould not All the bladder, but rather ran back 
around the cj'stoscope An}-^ effort to introduce j\ater into the bladder forced the 
vesical vails into iiiegular contractions vluch could be observed C3’^stoscopically 
The uieteral orifices weie found only after prolonged search The}'- vere edema¬ 
tous, swollen, and lay on eithei end of a swollen intraureteial ridge IMarked 
bullous edema, heavy trabeculations and deep saccules w ere present throughout 
the entire bladder above the tngone 

A. ureteral catheter was passed up the left ureter Residual unne (35 cc) was 
aspirated from this kidney Retrograde studies revealed a marked dilatation of 
the left ureter, pehus and calyces 

We were xer}^ concerned about this patient because of the rapid deterioration 
of his urinaiy tract (6 months since injuiy) We felt that these changes were due 
to impulses reaching the bladder from the distal stump of the spinal cord There 
fore, we planned to study this patient aftei spinal anesthesia had temporarily 
destroyed these impulses to see if the uiologic changes xvere reversible 

On December 14, 1953, the patient was gixen a low spinal anesthetic and 
cystometric (fig 5) and cystoscopic examinations w ere repeated The bladder now 
held 225 cc, whereas before its capacity was under 30 cc All spastic contractions 
disappeared This incieased capacity allowed the bladder to fill and cystoscopic 
examination was much moi e satisfactory The left ureteral onfice w as surrounded 
by a discrete saccule The intiaxesical ureter lan along the floor of this saccule 
The orifice itself was found on the hp of the saccule The nght intrax esical ureter 
w as also iiu oh ed in early saccule formation The bladder w as heax ily trabeculated 
and was filled with bullous edema A. cystogram was now possible and no reflux 
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could be demonstrated We rvere encouraged by the changes wbich we obser\ ed m 
the bladder under the influence of spmal anesthesia The bladder capacitt in¬ 
creased from 30 cc to 225 cc shonrng that these changes nere ret ersible We felt 
that if tve could permanently destroy these impulses tthich were causmg bladder 
spasticitt, tve could halt or even reverse the dilatation occumng m the pa¬ 
tient’s left ureter and kidney 

This vras accomphshed surgically on March 15, 1954 The actual operation 
performed consisted of evploration of the site of injure It nas found that the 
cord was completely transected Then through a separate lammectomi incision 
the entire conus medullans was remoi ed from Ll down 

A complete postoperatii e urologic evammation was done on the fourth week 
The bladder capacity had mcreased to oi er 300 cc The degree of trabeculation 
was greath reduced although heavy trabeculation stiU existed m the dome The 
area around the ureteral orifices was almost normal However, a slight suggestion 
of saccule formation could stdl be detected, especially on the left The bullous 
edema had disappeared The cvstogram re\ealed an mcrease m the size of the 
bladder, its walls were now smooth and its contour round There n as no emdence 
of reflux Excretory urography re\ ealed excellent function of both kidnevs m 5 
imnutes The calvces, pelvis and ureters were well XTSuahzed bilaterally and were 
normal m ail respects This was a dramatic change from the preoperatix e px elo- 
gram Chmcallv the patient was greatly improx ed He no longer had bouts of 
chills and fever, his penpheral spasm was gone and he rapidlx achieved self care 
His bladder function was unprox ed and he was discharged from the hospital He 
returned mXox ember 1954 (S months postoperatix elv) fora foUowup evcretorx 
urogram which was normal m aU respects (fig 61 
The most recent excretorx urogram was made m April 1955 (13 months after 
rhizotomx) It was normal m all respects 
Case 3 H K a 40 x ear-old-white man, sustamed a complete transection of his 
spmal cord D12 and Ll m Julx 1952 as a result of a coal mme cax e-iu accident 
He nas adnntted to this hospital m December 1952 
His urologic historx rex ealed that he xvas haxTng frequent episodes of chills and 
fex cr and pam m the left flank The patient complamed of sex ere spasms in the 
legs but none m the bladder to his knowledge His cx stogram rex ealed a bladder 
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Fig 6 Case 2 Excretory urogram 8 months after rhizotomy is normal in all respect 
except for some residual dilatation in lower left ureter Those made 1 month and 13 months 
after rhizotom} are equallj normal 

X-rajs taken before rhizotomy were lost when patient transferred to another hospital 
for operation Therefore, preoperative x-ray report will be reproduced for purposes of 
comparison “ Following intravenous admimstration of dje, there was a delay in ap 
pearance of dje Both kidneys showed well on 16 minute film Right kidney appears rela 
tivelj normal, as does right ureter Left kidney shows marked hydronephrosis, left ureter 
not visualized D Bell, M D , radiologist ” 

capacity of 300 cc with a gradual rise in passive pressure from 0 to 38 cm of water 
He had spastic contraction of the bladder at 125 cc fill, a spastic contraction 
of the bladder at 275 cc fill and he voided around the catheter at 300 cc The cysto 
gram levealed no reflux, the bladder shadow ivas smooth and essentially normal 
m shape but slightly smaller than normal m size (fig 7, B) Excretory urography 
revealed an essentially normal right kidney with some dilatation of the lower 
portion of the nght ureter (fig 7, A) There was marked dilatation of the left 
uretei and of the left lenal pelvis Good cuppmg, however, was presenmd m 
the kidney Emptymg of the left kidney wms poor 

On imtial examination we were concerned over the left kidney The patient 
had been a paiaplegic shghtly more than a year and he w^as begmmng to show 
some of the changes m the upper urinary tract so characteristic of the disease The 
left ureter was qmte dilated and the renal pelvis on the left was dilated The 
lowei portion of the right ureter was begmmng to dilate It w as felt that we should 
follow this patient carefully and repeat his urologic exammation at frequent 
mten als Re-exammatioii in March 1954 showmd a marked reduction m the size 
of the bladder and marked distortion in its shape The bladder had become much 
smaller than normal (fig 7, D) Its outhne was markedly trabeculated and the 
bladder neck was dilated How ever, there wms no reflux Cystometnc studies at 
this time revealed a bladder capacity of 150 cc (fig 8) The passive pressure rose 
from 0 to 34 cc in 150 cc and then the bladder kicked off from spasm, emptying 
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Fig 7 Case 3 4., e\creton urogram 9 months after injurj ^e^ealsea^lJ dilation of 
left ureter B cj'stogram 9 months after injurj is still essentiallj normal but bladder is 
slightl} smaller than usual C, e\cretor^ urogram and D, cjstogram 21 months after in 
3 ur> 

Its contents Excretory urograph 3 ^ ret ealed that the nght kidnej^ functioned well 
m 5 minutes and was normal throughout the pj elogram except for some pro¬ 
gression in the ddatatmn m its loner third (fig 7, C) The left kidney did not 
function m 5 mmutes On the 10-mmute film, the dt e n as present m the form of 
fi% e round puddles, each about the size of a quarter The 15-mmute film showed 
marked hj dronephrosis of the left kidnej Xo dj e was nsuahzed m the left ureter 
throughout the course of the exanunation Cj'stoscopic examination re\ ealed the 
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Fig 8 Case 3 Cjatometne study 21 months after injury 

bladder to be heavily trabeculated vath distinct saccules forming around each 
ureteral orifice It was our feeling that this patient’s upper urinary tract was 
undergoing senous damage and that efforts should be made to halt or, if possible, 
reverse this process 

It V as recommended by the Urology Department that the urmarj’’ bladder be 
denervated to free it from the impulses reachmg it from the distal stump of the 
spmal cord It was the opimon of the staff that the distal stump of the spmal cord 
was doing the patient more harm than good He had a complete lesion and he had 
severe and disabhng spasm m the part of his body supphed by the distal stump 
of the spinal cord It was decided to explore this patient over the conus medul- 
lans and to remove the segment of cord belov the level of his mjury This was 
done on June 17, 1954 The patient -withstood the operation weU and -n as checked 
urologically 1 month postoperative^’- His cystoscopic examination revealed a 
most startling change in the bladder The capacity, which had been 150 cc, 
increased to 300 cc The course, heai'y trabeculation present preoperatir ely had 
disappeared and onlj'^ a fine mesh network of trabeculation was present The 
ureteral onfices which had formerly been engulfed m saccules were now converted 
to normal The intravesical ureter was once again firmly supported by bladder 
muscle behmd it and nas indistinguishable from normal onfices The bladder 
capacity, as judged by cystography, -w^as now 300 cc (fig 9) There was no spasm 
The c 3 mtogram revealed no reflux and shoved a bladder of normal contour, 
smooth outline and only slightly smaller than normal size (fig 10, B) A stnkmg 
changr^ iken place in the excretory urogram Nov both kidneys showed 
excel m 5 minutes, both ureters vere -nsuahzed throughout their 

en ‘ revealed only slight dilatation in the lover third (fig 10, A) 

’ fnlloved for 6 months postoperatively He has been 
nd has mam tamed his progress radiologically A 
of the left kidney was normal (fig 10, (7) 




Fig 10 Case 3 A, excretorj urogram sliows good function in 5 minutes and normal 
contour bilateralh B, cjstogram 1 month after operation is almost normal C, retrograde 
pyelogram G months after operation is essentinll)'^ normal 


Case Jf A foul th case wll be presented brieflj’^ This case has been used before 
to support this h 3 ^pothesis but it is so applicable, and cases of this type are so fetv 
that it will be discussed again In the Journal of Urologi (August 1953) 
Drs H Brendler, E G Krueger, P Lernian, J S ]\I Harper, D Bradley, M H 
Berman, A D Hertzberg, F Lernian and A L Dean- desenbed their evpenences 
w ith rhizotomj' in the treatment of advanced paraplegic bladders In an effort to 
aclueve better i oidmg m these patients anterior and postenor rhizotomj'^ from 
T12-S5 was performed after the suggestion of Meirowskj^, Scheibert and Hin- 
chev ’ Four of these patients had severelj’' dilated upper urinary tracts pre- 
opcratuelj Following rhizotomj 3 of these 4 cases showed improvement in the 
upper urinan tract Tw o w ere improved slightlj’-, one w as improved greatly, and 

BremWer, H , Kniegcr, L G , Lerman, P , Harper, J G M , Bradlej , D , Berman 
M H , Hertzberg, A H Lerman, P and Dean, A L J Urol 70 223, 1953 ’ 

’ Mcircm^i, A M , Scheibert, C D and Hinchei, J R J Neurosurg , 7 33, 1950 
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the fourth patient with long standing renal damage showed no change Dr A L 
Dean as kmd enough to send me the preoperative and postoperative excretory 
urograms and cj'^stograms on the patient who improved greatly 

Preoperatively, this patient shov ed no function from either kidney hy excre 
toiy urography (fig 11, A) The cystogram revealed a small, contracted, trabecu 


Fig 11 Case 4 A, preoperative 15 minute excretorj urogram shows no function B, 
nreoperative cvstogram shows small, heavilj trabeculated bladder with bilateral saccules 
at ureterovesical junction, bilateral reflux with dilatation and angulation of left ure 
ter and marked left h) dronephrosis C, 16 nunute excretorj urogram after rhizotomj 
shows bilateral function D, cj-stogram after rhizotomj shows marked reduction in bladder 
trabec^ation, increase in iiladder capacitj and disappearance of reflux except for faint 
trace on left 
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l.ted bladder mth bdater.1 reflux and djatatron and angulation =>< 

ffe 11 B) After this bladder had been freed from its connections wth the distal 

stLp of the spinal cord by means of rhizotomy the evcretorj' urogram showed 
bilateral function (fig 11. C) and the cystogram revealed an mcr^sed capacity 
of the bladder with nearly normal contour (fig 11, D) The reflux disappeared on 
the right and was reduced to a famt trace on the left 

So impressed were Drs Brendler et al by the improvement they observed in 
the upper unnary tract followmg rhizotomy, that they concluded their discussion 
in the following manner “One wonders whether the resultant bladder relaxation, 
particular!} m the region of the ureteral orifices, vas responsible for better 
dramage from the upper urmar}’' tracts m those patients whose renal function 
improved postoperatii ely Certamly this is worthy of further mvestigation be¬ 
cause progressive impairment of renal function is the commonest cause of death 
among paraplegics ” 


DISCUSSION 


The discussion wall be limited to two considerations One is the place of bladder 
denen^ation in the treatment of the upper urmar}’’ tract in paraplegic patients 
The second consideration is the influence of these results upon the general theory 
of upper urmar}’’ tract dilatation m paraplegic patients as discussed m the mtro- 
duction of this paper 

Urologists entrusted with the care of paraplegic patients have employed the 
standard urological procedures m the treatment of cases of this kmd These have 
included contmuous bladder dramage by either the urethral or suprapubic route, 
tidal drainage, bladder neck resection, lueteral meatotomy and ureteroneo- 
cystotomy only to be discouraged with the results of then efforts In some of 
these patients the upper urmary tract dilatation progressed m spite of all of 
their therapeutic eflorts These unfortunate patients ha^ e gone on to ultimate 
death from urerma or have been kept aln e by some diversionary procedure above 
the ureteroi esical junction, namely, nephrostomy or skm ureterostomy Our 
mabdity to cope ’with this situation undoubtedly reflects our lack of understand¬ 
ing of the true nature of the changes takmg place 

Under what circumstances should bladder denervation be employed m para¬ 
plegia? In 1951, Hutch and Bunts^ e'xammed 743 excretory urograms of para¬ 
plegic patients and found some degree of dilatation m 25 per cent of them In 
1954 Comarr and Bors‘ studied 315 similar excretor}’’ urograms and observ’’ed 
dilatation m 26 per cent Comarr and Bors broke down theu statistics stdl 
further and found that 12 per cent had mild dilatation, 8 per cent had moderate 
dilatation and 6 per cent had severe dilatation These statistics give us a per- 
spectu e as to the frequenc} of this complication 
It IS in these latter tw o groups (those paraplegics with moderate and sei ere 
upper unnary tract dilatation) that this operation should be given a thorough 
clinical trial The marked imprmement encountered m the 4 cases presented 
here IS encouraging It can be hoped that this operation for pnnciple of treat- 


' Hutch J t and Bunts, R 
* Comarr, E and Bors, E J 


C J Urol , 66 218, 1951 
Urol , 74 59, 1955 
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ment) will prove valuable in preventing the moderately dilated upper unnarj 
tract from progressing to the seveie stage The lvalue of this therapeutic veapon 
IS apparent and v e must give it ever}'^ chance to prove itself clmically 

What are the types of piocedure Avhich will effectivelj'^ denervate the bladder? 
Probably the best is sacral ihizotomy m which both anterior and postenor roots 
are cut to all sacral segments This can be combmed v ith a more evteiisn'’e rhizot¬ 
omy if occasion demands The sacral segment of the cord per se may be removed 
Subarachnoid alcohol may be injected effectnmly Efforts to destroy the sacral 
nerves m the pelvis haim not proven reliable in our hands In the four cases re 
ported here bladder denenmtion i\as accomplished by different methods In 
case 1, the spmous process of L5 A\as removed and the sacral nerves cut in the 
cauda equma In cases 2 and 3, the entire conus medullaris was removed This 
more extensive procedure ivas done m an effort to destroy the penpheral spasm 
present m these cases Case 4 had the antenor and posterior nenm roots cut from 
T12 through S5 A^Tiile the neurosurgical procedures imried the prmciple of free 
mg the bladder from the impulses of the distal stump of the spmal cord remamed 
unchanged in each case 

What kmd of a bladder is left after sacral rhizotomy? Meirovsky, Scheibert 
and Hmchey, Brendler et al have advocated this procedure to improve the 
spastic reflex bladder It is true that the autonomous bladder that develops has 
lost its abihty to undergo sustained A'oidmg contraction It must be remembered 
that the loss of the sacral nerves also destroys the internal pudendal and v eakens 
resistance to voiding (in the same manner as an internal pudendal neurectomy) 
Thus, the two losses balance out and the bladder that results can be emptied 
by straimng or inth the aid of pressure on the abdomen Compared vnth the 
bladder that empties its contents every 30 to 45 minutes it is a real improvement 

The apparent success of this operation has a two-fold significance First, it 
affords us an effective weapon vnth i\ hich to combat the dilatation of the upper 
urmary tract in paraplegic patients This has been discussed above Secoiidlj, 
it lends vahdity to the theory upon i\ hich the operation is based The importance 
of this second pomt cannot be overemphasized as it is only through an under 
standmg of the disease process at play that ne can expect to make any real 
therapeutic adimnces 

SUMMARA AND CONCLUSION 

This paper deals with the treatment of hydronephrosis in paiaplegic patients 
by means of sacral rhizotomy Reference is made to the theoretical considera 
tions upon which such treatment is based Four cases are presented in nhich 
sacral rhizotomy was performed on paraplegic patients vho had marked dilata¬ 
tion of the upper urmary tract In each mstance careful postoperatii e followups 
showed dramatic improvement m the upper urinary tracts The discussion con¬ 
cerns itself mth the place of such a procedure m the treatment of paraplegic 
patients It is also pomted out that the apparent success of this operatnm pro¬ 
cedure forms quite conclusive endence that the theory upon vhich the operation 
IS based is correct 
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URETEROCALYOSTOIMY A XEW SURGICAL PROCEDLTRE 
EOR CORRECTION OE URETEROPELYIC STRICTURE 
ASSOCLATED IVITH AX IXTRAREXAL PELITS 

S\>I G JANIESOY, J SCHITLER MCKKXEY \nd JOE F EUSHTOX 

Surgical treatment of dronephrosis ha'^ brought forth manv r aned proce¬ 
dures m an attempt to mipro\e drainage of the renal pehus In remewmg the 
hterature on this subject, all of the operatne procedures descnbed are specifi- 
calh designed for the ertrarenal pehus Nowhere in the literature, to the best 
knowledge of the authors, is anv specific operation descnbed for the occasional, 
or rare, ureteropehac stncture associated mth a complete intrarenal pelns 
This problem has been unexpectedlr encountered m a sohtan' kidney of an 
S-month-old male infant, making it mandaton that a procedure be demsed 
u herebi dramage would be improi ed 

CASE REPORT 

J L C , S-month-old-white bov, n as alwaj s m good health ii hen he sufiered 
an acute episode of gastroententis Because of diarrhea and i omitmg with dehj*- 
dration, the patient nas hospitalized and gi\en subcutaneous fluids and anti¬ 
biotics followed hr uuprorement He was discharged 4 da\s after admission 
Howe\ er, durmg the 24 hours after leacmg the hospital, the mother noted that 
patient did not r oid Generahzed edema was also noted and patient was agam 
hospitalized 

Phrsical exammation Temperature 100 2 degrees, pulse 140, abdomen re¬ 
vealed large, firm, questionablv tender mass in nght upper quadrant Aloderate 
generalized edema was present 

Laboraton detemunations Hemoglobm 10 6 gm , red blood cells 4,660,000, 
white blood cells 15,000, blood urea mtrogen 65 0, sodium 135 niEq/hter, 
potassium 5 0 mEq/hter, chlondes 90 mEq/hter, and C02 conibinmg power 
26 1 olumes per cent No unne could be obtamed upon admission for unnalvsis 
In spite of supportue therapi, including M/6 sodium lactate, the general 
condition of patient became w orse durmg the following 24 hours and generahzed 
edema increased Because there was no unnarj output, it was felt that cistos- 
copi mth passage of ureteral catheters was indicated to rule out obstructiie 
uropathi Cistoscopi reiealed congemtal absence of left half of tngone and 
left ureteral onfice Protruding from nght ureteral orifice were sex eral browmsh 
colored cnstals which nucroscopicallx were found to be unc acid A 4F ureteral 
catheter was passed to the nght renal peixns sex eral tmies Upon remoxung the 
catheter from the ureter each time, one or more waxes of unne xxere seen to 
come from the ureteral onfice Because of the poor condition of the patient 
anesthesia and instrumentation were not prolonged in order to do retrograde 
pxelograms at this time It was felt that the obstruction had been rehcx ed and 
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the patient nas leturned to his loom In retrospect, it iias felt that diarrhea 
mth dehydration and acidosis had produced precipitation of uric acid crystals 
noth subsequent blockage of uieter 

T\i ent 3 ''-four hours follonmg cystoscopy, it was noted that the patient still 
had not voided, and cathetenzation revealed no unne in the bladder Cystoscopy 
V as again performed under general anesthesia, and a 4F ureteral catheter vas 
passed to the renal pelvis and left indnelhng A retrograde pyelogram at this 
time revealed a large filling defect in the nght renal pelvis, felt to be due to unc 
acid crystals This catheter was left m place and the patient was returned to 
Ins loom Dunng the follovung 12 hours diuresis v as profuse through the cathe 
ter, V hich v as irrigated frequently mth sodium bicarbonate solution in an effort 
to further dissolve the uric acid crystals Because the temperature by this tune 
had risen to 105 8 degrees, the patient vas started on antibiotics and chemo 
therap 3 '- 

Three da 3 '’s later there vas marked generalized improvement of the patient 
and the ureteral catheter nas removed after making a retrograde pyelogram, 
nhich levealed considerable decrease in filling defect, although it was still pres¬ 
ent Following removal of catheter, the patient voided frequently with a large 
24-hour volume Durmg the follomng 14 da 3 ^s, the patient was continued on 
supportive therapy, chemotherapy, and antibiotics mth much improvement 
The nhite blood cell count fell from 29,800 to 13,600 After receiving whole 
blood transfusions, the hemoglobin rose from 8 5 gm to 10 1 gm , and the red 
blood cells rose from 3,000,000 to 4,260,000 

Tv enty days after admission the patient appeared to be in good general con 
dition, at which time an excretory urogram w as made to determine whether any 
underl 3 ung pathological process nught be present, which, in addition to the 
dehydration and acidosis resulting from the diarrhea, could have caused pre 
cipitation of unc acid crystals This excretory urogram confirmed the prewous 
diagnosis of congemtal absence of left kidney On the nght side there was a 
large hydronephrotic sac, obviously secondai^^ to a stncture of the uretero 
pelvic junction (fig 1, A) There was no evidence of unc acid crystals in the 
renal pelvis or calyceal system at this time 

Surgical correction of this stncture was recommended to the parents, but 
because of the constant vigil dunng the preceding illness, they requested that 
surgery be postponed for 2 weeks in order to allov them to get away from the 
hospital for a fev days It was felt this would not be detnmental to patient, 
and therefore he w^as discharged 

The patient did w ell for about 8 days, but then fever and generalized edema 
developed Three days later he ceased voiding and was readrmtted to the hos¬ 
pital 

Physical exanunation Temperature 104, pulse rate 140, respiratory rate 30, 
abdomen revealed nght kidneys enlarged and tender, easily palpable below nght 
costal margin There w as marked generalized edema 

Laboratory findings Hemoglobin 8 7 gm , red blood cells 2,640,000, white 
blood cells 26,000, blood urea nitrogen 45 
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Pig 1 4, exoretorj urogram 20 dajs after admission to hospital re\ eals nght hj drone- 
phrosis secondarj to stricture of ureteropelvic junction Congenital absence of left kidney 
B, retrograde ureterogram 8 daj-a following intravenous pj elogram reveals complete block¬ 
age of ureteropelvic junction secondan to inflammatorj reaction and edema at site of 
stncture 

It was felt that inflammatory reaction at site of ureteropelvic stnctuie re¬ 
sulted in enough edema to corapletelj"^ block drainage from the kidney 

C 3 'stoscopy was again performed under general anesthesia A 4F cathetei n as 
mtroduced mto the nght ureter, at nhich time a ureterogram was made (fig 
1, B) Follomng this a catheter nas mtroduced into the renal pehus and a 
retrograde pj'elogram made The catheter was left mdwelhng, there was imme¬ 
diate diuresis with prompt chmcal improvement of patient 
First operation (fig 2 ) Eight dai's after admission, the nght kidnej'' vas 
exposed m order to repair the ureteropehuc stncture Upon dissecting hilum of 
kidnej completelj" free, a marked narrowing of ureter was found immediatelj’- 
adjacent to the kidney for a distance of about 1 cm This stnctuie became more 
pronounced the closer the ureter approximated the kidne 3 ’' At this point the 
ureter u as ^ ery pale and fnable in appearance There was no erudence n hatso- 
ei er that 3113 " portion of the renal pehus extended outside the renal parench 3 Tna 
To further comphcate this finding, the renal artery was dmded into tno 
branches, vnth the slightb"^ smaller of the two branches coursing postenoi to 
ureter and suppl 3 nng the postenor one-third of kidne 3 '^ Temporar 3 ’^ occlusion of 
this lessel caused marked C 3 mnosis of the postenor one-third of the kidne 3 ^ 
Therefore, it uas felt that this arter 3 ' could not be sacnficed m order to split 
the medial surface of parench 3 mia so that the renal pehns could be exposed 
Because of marked fnabihtv of the stncture, associated vith marked mflam- 
niator 3 reaction of this area, it was felt that an intubation t 3 TJe proceduie would 
not 'succeed 
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Fig 2 Findings and procedure at time of first operation The mistake made was cIosuK 
of lower pole nephrostom\ over that portion of ureter coursing through it, later resultmi 
in compression of ureter b^ fibrosis and contracture of parenchj-ma In retrospect, lowei 
pole amputation at site of ureterocalj ceal anastomosis should have been performed 


Rathei than do a nephrostomjrj which certaiiil 3 r would have been peiTnanent; 
the decision was made to dinde the ureter and approximate the free end to the 
lower calyx With a Doj-^en clamp on the renal vessels, the lover pole of the 
kidne}^ vas ditnded on the convex surface domi to the lover cal 3 ix The lowei 
calyx was opened large enough to have a circumference about tvnce the size 
the circumference of the ureter The stnctured and fnable portion of uretei 
V as excised, after v hich a No 18 Alclver nephrostomy tube vnth 12F sphnt v as 
brought through the kidney into opemng of lov er calyx The splinting portior 
of this catheter V as introduced into the ureter, after vhich the upper free edg( 
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of the meter mbs sutuied to the mucous membiane of the r\ith 3 inter¬ 

rupted sutures of 4-0 chromic catgut AVhethei to amputate the lower pole of 
kidne}" up to site of anastomosis or whether to close the lowei pole of kidne 3 ^ 
over that portion of ureter coursing through the parenchjuna w as debated, and 
it was felt that in all probabiht}^ a better anastomosis could be obtained b 3 ’- 
closmg the parench 3 Tna over the meter Therefore, se\eial mattress sutures of 
3-0 chromic catgut were taken thiough the parench 3 'ma closing the nephrostoni 3 ^ 
of the low'er pole of the kidne 3 ' ovei that portion of the ureter coursing through 
it A rubber dram was left dowm to the kidne 3 '^, after which the wound was 
closed in the usual manner 

The patient tolerated the piocedure ^ 613 ^ well, and postoperatne course was 
essentiall 3 ^ mie\entful There was considerable unnar 3 drainage b 3 ^ wa 3 ^ of the 
tissue drain onto the dressing, but a major portion of unne drained satisfac- 
tonl 3 " through the nephrostom 3 ^ tube The patient was chschaiged from the 
hospital on the tenth postoperatn e da 3 ’^ and follow ed as an outpatient 

The nephrostom 3 '^ tube was remo\ed on the twent 3 "-second postopeiati\ e da 3 ^ 
and an excretory urogram made on the tw ent 3 ’^-third postopeiati\ e da 3 (fig 
3, d) This p 3 ’^elogram revealed essentiall 3 ’^ no change fiom the e\cretoi 3 '’ uro¬ 
gram made pnor to surger 3 '^ It was felt that in all probabiht 3 " theie was either 
compression of uretei b 3 '^ renal parench 3 'ma, or else a stncture was forming at 
site of anastomosis 

Following removal of the nephrostom 3 '’ tube, the patient began to ha^e low 
grade fever and p 3 ’una which continued in spite of specific chemotherap 3 ’’ and 
antibiotics as luchcated b 3 ’’ unne culture and sensitivit 3 ’’ tests 



rrorn'^preoperam'l'fita'^'s^rP^rn^ tlwrd postoperatn e da\ Essentiallj no change 

postoperative daf 

'S no cMdence of contract mpUnL n ureter enten, renal parench^^na A.t this point there 
tracture of loner pTe ^f uTnel ™ compression of ureter be fibrosl; and com 
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On the thirty-second postoperative day cystoscopy was performed and a 4F 
catheter was introduced into uieter and ureterogram made (fig 3, B), reveabng 
compression of that portion of ureter coui’smg through the parenchyma The 
catheter was passed into the lenal pelvis and left mdiiellmg 36 hours Dunng 
this time the patient became afebrile After removal of the catheter, the low 
grade fevei promptly reappeared m spite of continued antibiotics and chenio- 
therap3^ 

On the thirty-mnth postoperative day, cystoscop 3 ^ was repeated and a 5F 
catheter introduced to renal pehns and left induelling for 48 hours Again, 
dunng a period of ureteral catheter drainage there was no eleimtion of tempera 
ture, but low giade feimr piomptly reappeared upon removal of the catheter 

Lon grade fever and p 3 niria continued until the sivtieth postoperabve day, 
at which time cystoscop 3 '^ was repeated and a 6F catheter introduced into the 
renal pehns mth no difficulty TMent 3 ''-five cubic centimeters of grossly infected 
residual urine were obtained from the pelvis The catheter was left indwelling 
m order to decompress the kidne 3 '^ completely The patient was readmitted to 
the hospital and antibiotics and chemotherapy were continued The patient 
became completely afebrile in 48 hours 

Second operation (fig 4) On the s]xt 3 ’’-second postoperative day, the patient 
was taken to the operating room and the right kidney exposed The ureter was 
identified and freed by sharp and blunt dissection from point of exit from lower 
pole of kidney down to a point about 5 cm distally The lowmr pole of the kid 
ney was found to be markedly scaired, indurated, and contracted from previous 
surgeiy and infection The lower pole was excised using sharp dissection, care 
bemg taken to leave the ureter intact at the site of anastomosis to the lower 
calyx The infundibulum of the low er cal 3 ^ W'as opened and a right angle clamp 
introduced through calyx mto upper ureter, wnth no endence whatsoever of 
stncture at the site of the previous anastomosis It w^as then obinous that im 
paired drainage following the first operation resulted from fibrosis and contrac 
ture of lowmr pole parenchyma and compressed that portion of the ureter cours 
mg through it The ureter wms divided completely from the cal 3 X, and th® 
opemng into the calyx was made largei by extending it mto the infundibulum 
The entire fibrotic and contracted lower pole was amputated Using curved 
nephrostom 3 ^ hook, a I4F polyvinyl catheter w^as brought through the convex 
surface of upper portion of kidney into the intraienal pehos and out the lower 
cal 3 x and infundibulum A longitudinal incision was made on the postenor 
surface of the ureter for a distance of about 1 5 cm , and a similar incision made 
on the antenoi surface of the ureter for a distance of about 2 0 cm After making 
seveial holes m that portion of catheter which w'as to be left m renal pelvis, the 
distal portion of the catheter w as introduced into the uretei The free edges of 
ureter were sutured to the mucous membrane of the calyx and infundibulum 
with interrupted sutures of 4-0 chromic catgut No attempt was made to make 
a w ater tight closure After completion of anastomosis, a rubber dram w as left 
dowm to the kidney and the w ound closed m layers m the usual manner 

The patient tolerated this proceduie well and was returned to room m good 
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Fig 4 Findings and procedure at time of second operation Lower pole of Indnei wa, 
Sriomed'^ contracted Vmputation of lower pole with revision of uret^rocah ^tomj ^as 


condition He t\as continued on antibiotics and other supportne therapv The 
comalescenee tvas most satisfactory and agam unetentful, and patient tras 
discharged on tenth postoperatn e daj 

There ttas considerable unnan drainage onto the dre^smg for Id-^n da vs 
but this soon became mimmal The poh-tnin 1 sphnt tt as remot ed on the thJv 
sixth postopemtn e dat being replaced tvith a 12F nephrostomv tube 
gram w as made through this nephrostomx tube on the ^ ^ 

r ‘f® d ‘‘Vh'’' »■> tie Mst' 

op™t.xe d,> Thm «ps no dramngo from ,he flnnl. follo;,„g rera„“ i 
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n the thirtj-second postoperalne day cystoscopj" was performed and atF 
catheter was introduced into uietci and ureterogram made (fig 3,5),revealk; 
compression of that poition of uieter coursing through the parenchyma The 
catJieter was passed into the renal pelvis and left indwelling 36 hours Dunns 
t IS time the patient became afebrile After removal of the catheter, thelos 

gra c fever promptly leappeared in spite of continued antibiotics and chenio- 
therapy^ 

On the thirty-ninth postoperatn e day'’, cystoscopy' was repeated and a sF 
catheter mtioduced to renal pelvis and left indwelling for 48 hours 4giuii, 
unng a period of uieteral cathetei drainage there was no eleiation of tempera 
ture, but low giade fever promptly' reappeared upon removal of the catheter 
Low glade fever and py'una continued until the sixtieth postoperatne dav, 
at which time cystoscopy was repeated and a GF catheter introduced into the 
renal pelvis wnth no difficulty Twenty-five cubic centimeters of grossly infected 
residual urine were obtained from the pelvis The catheter was left indwelbs? 
in ordei to decompress the kidney completely The patient was readmitted to 
e hospital and antibiotics and chemotherapy' were continued The patient 
became completely afebnle in 48 houi-a 
Second operation (fig 4) On the sixty'-second postoperative day', the patient 
w'as taken to the operating room and the nght kidney exposed The uretenw 
identified and freed by sharp and blunt dissection from point of exit fromlonfi 
pole of kidney dowm to a point about 5 cm distally The loiver pole of the kid 
ney was found to be markedly scarred, indurated, and contracted from preiioto 
surgeiy and infection The low'er pole was excised using shaip dissection, care 
being taken to lea\ e the uretei intact at the site of anastomosis to the low« 
calyx The infundibulum of the lower cnlj'x was opened and a nght angle clamp 
introduced through calyx into upper ureter, wuth no emdence whatsoever d 
stnctuie at the site of the piemous anastomosis It was then obvious that im 
paired drainage following the first operation resulted from fibrosis and contrac 
ture of lowei pole parenchy'ma and compressed that portion of the ureter cours 
mg roug it The ureter was dimded completely from the calyx, and the 
opening into ffie calyx was made larger by extending it into the infundibulum 
i he entire fibrotic and contracted lower pole was amputated Using cuned 
nephrostomy hook, a 14F polyi'iny'] catheter was biought through the come: 
suilace of upper portion of laduey mto the mtrarenal pelvis and out the lower 
ca^ and infundibulum A longitudinal mcision w'as made on the postenor 
su ace of the uieter for a distance of about 1 5 cm , and a similar incision made 
on the antenor surface of the meter for a distance of about 2 0 cm Alter making 
several boles m that portion of catheter W'hich w as to be left m renal pelvis, the 
distal portion of the cathetei ivas introduced into the uretei The free edges of 
ureter were sutured to the mucous membrane of the calyx and infundibulum 
with interrupted sutures of 4-0 chromic catgut No attempt was made to make 
a watei tight closure After completion of anastomosis, a rubber drain was left 
down to tlie kidney' and the wound closed in lay'ers in the usual manner 

The patient tolerated this procedure w ell and w as returned to room in good 
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Fig 4 Findings and procedure at tune of <=econd oner-,t.,,r, t 
M rotic and contracted \mputation of lower pole Lower pole of kidnev ' 

Fnormed P”'® revision of ureterocah 05toln^ ’ 

TOndition He was continued on antibiohos mrl 

cont alescence was most satisfacton- and awnm ^ ^PPOrttve therapr 1 
discharged on tenth postoperatit e dat ° Patient u 

There was considerable uiinan drainnw n + +t. j 
hut this soon became minimal The polvvmt 1 t ^ ressing for 15-20 da; 
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Fig 5 -4, p\ elogram made through nephrostom'\ tube on fiftj-ninth postoperatne dll' 
No e'idencp of extravasation of contrast medium at site of anastomosis, indicating com 
plete epithelization at site of anastomosis B, preoperative excreton urogram and 9 mon 
postoperative excretor' urogram Note decrease of h'dronephrosis 


of the tube, and the nephrostomy site healed promptlj’’ Excretorj' urogram 
was made 9 months postopeiatively (fig 5, C) 

The patient has remained afebrile since remoxnng the nephrostomj’’ tube, and 
the unne has become negative He has continued to do extremel}''" ell in general, 
and at this time is completely asymptomatic 


msctrssioA 

This patient has presented a multitude of problems First, the decision had 
to be made whether to do a nephrostomj'' in order to evacuate the uric acid 
crj^stals fi om the renal pelvis, or v hether conser'^atix'^e therapj' in the form of 
an indvelling ureteral catheter inth alkaline irngations "ould suffice The latter 
vas found to be most satisfactoij’’ and is recommended as treatment of choice 
for this particular trouble 

Second, at time of the first opeiative piocedure the ureter was found to enter 
lenal parenchjuna mthout anj’- exudence vhatsoexer of pelvis being located 
externall}^ The upper ureter, because of fnabihty and inflammatorj reaction, 
was certainlj' not the ideal type tissue with vhich to do a successful pj'elo 
ureteroplastj’’ Longitudinal incision of the ureter into the renal parenebjuna 
and renal pehns was considered, -with mtubation over a prolonged period of time 
Howex er, the marked amount of inflammatoij'’ reaction, along mth the large 
aberrant i enal arterj% made this in the opuuon of the authors, doomed from the 
onset In lieu of doing a nephrostomj, nhich certainlj^ n ould haim been perma¬ 
nent and progress!' elj^ fatal, it " as felt that ureterocalyostoraj^ should be gix'en 
a chance The eiroi made at the fimt operation nas the closing of that portion 
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of the parench-vma through ^\ hich the ureter coursed, resulting in compression 
extemallv of the ureter bv fibrosis and contracture If the lower pole had been 
amputated up to the opemng of the lower cahw at time of the first operation, 
it is behered that the u^eterocal^ ostomy would have been successful from the 
onset 

Third at time of second operation, the lower pole had to be amputated m 
order to release compression of that portion of ureter coursing through it 
Shghtlv more renal tissue had to be removed at this procedure than would have 
had to be remo\ ed if the lower pole had been amputated at the first operation 
In other words if this particular procedure is used in the future, the amount of 
kidnev tissue which would be sacrificed bv lower pole amputation would be 
much less than that which was amputated m this particular case 
Fourth, as evidenced by the prolonged nephrostomv drainage eien though 
the ureter was patent, there was temporarv loss of peristalsis of the ureter, in- 
cludmg both the frequency of peristaltic wai es and the amphtude of each wave 
‘ Swensoh - has done much mve‘=tigatii e work on ureteral peristalsis, and be¬ 
cause of his reports considerable confidence was obtamed that the ureter would 
eientuallv regain its peristaltic properties This was evidenced several weeks 
later bv the fact that the bladder output became more and more, and the output 
through the nephrostomv tube became less and less, even with the nephrostomv 
tube bemg left open contmuously 

Last, the authors are most cognizant of the fact that one case or one opera¬ 
tion proi es nothmg Howei er, because ureteropelvic stncture associated with a 
complete mtrarenal pelns is not too common, because there is no specific opera¬ 
tive procedure designed for this tiqie anomali, and because m this particular 
case our end results u ere most satisfacton’, we behei e that our evpenence with 
loner pole amputation and ureterocaliostomy may weU be of benefit to others 
who encounter this ti-pe anomalv It is for this reason that this one-case report 
has been prepared 


SnOLUtT 

4 case of congemtal stncture with complete blockage of the ureteropelvic 
junction is presented This case was comphcated bv absence of the opposite 
kuinei the presence of a complete mtrarenal pelns, and the coursmg of a large 
aberrant anen- postenor to the ureter 

A method of dissolution of imc acid cn-stals m the ureter and renal pelns is 
preiemed 

4 techmque of lower pole amputation of the kidnei with ureterocah ostomv 
IS presented, and is recommended as the procedure of choice m the presence of 
hidronephrosis secondan to ureteropelnc stncture associated with a complete 
mtrarenal pelns 

■FI Dorado Arl {SGI and J SJMcK ) 

Maano'ia Arl (J F R ) 
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UNILATERAL URETERAL OBSTRUCTION AS SOLE 
IMANIFESTATION OF ENDOMETRIOSIS 

JAMES CHINN. ROBERT K HORTON and CARL RUSCHE 

From the Surgical Service {Urology), Veterans Administration Hospital, Long Beach, 
California, and the Deparlmenl of Surgery {Urology), University of Southern 
California, Los Angeles, Calif 

The term, endometriosis refers to the occurrence of endometnal-hke tissue in 
locations other than the uterus The theories of pathogenesis mclude that of 
Sampson which explains the disease as spillage from the uterme liiung Others 
have explamed endometnosis as metaplastic in origm while a third group states 
that embryomc rests are responsible' 

ANATOMIC INCIDENCE 

Vesical The bladder is the most commonly mvolved organ of the urinary struc 
tures, usually through direct extension from the contiguous pelvic endometnosis. 
Indicatmg the great possibility of confusing such vesical lesions vith other pehnc 
conditions, O’Conor and Greenhill noted that of 58 patients vith vesical endome 
tnosis collected from the hterature, 35 had had previous pelvic surgery ’ 

Urethral Urethral endometnosis occurs larely The appearance is that of a 
urethral polyp ’ 

ReTial Renal endometnosis is extremely rare and has been axplained as due to 
mullenan mclusion m the metanephros ^ 

Ureteral Endometnosis of the ureter may occur as bilateral involvement m 
advanced pelvic endometnosis or it may be a unilateral mvolvement m patients 
with httle evidence of disease otherwise It is with the latter group that ve are 
primarily concerned Ureteral obstruction from endometnosis is usually seen as 
the mvolvement of the ureter m a scar caused by overlymg pentoneal disease, 
but there may be endometrial tissue protrudmg mto the lumen of the ureter 
RandaU termed this latter type “endometrioma of the ureter” ® 


DIAGNOSIS 


A diagnosis of ureteral obstruction caused by endometnosis is difllcult m cases 
not already massively mvolved by pelvic disease The conditions requiring dif 
ferentiation mclude 1) those diseases associated with the urmary organs, such as 
ureterocele, congemtal stenosis of the ureteral orifice, ureteral polyps, uretentis 
cystica, mflammatory stncture of the ureter, nonopaque calculus and peine 
kidney, 2) other conditions arising m adjacent organs or areas nivolvmg the 
ureter, for axample, mahgnant tumors of the ovary, uterus and broad hgament, 


Read at annual meeting of Western Section of American Urological Association, San 
Francisco, Calif April 30-May 3, 1966 - „ 
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retropentoneal sarcomas, utenne leiomi-omas and “Knikenberg” tmnor '\''esical 
endometriosis may ha^ e manj’’ of the features of ureteral endometriosis 

SYMPTOMS 

The sjTnptoms may consist of those of ureteral obstruction alone, endometno- 
sis alone or features of both It is Mhen the urmarj" sjmiptoms occur cychcally 
with some part of the menstrual 03 *^ 0 ^ that the true nature of the disease ma 3 ’’ be 
most readil}' suspected Pam on the affected side is almost alwa 5 ’^s present and 
may be lumbar, lom, or antenor lower quadrant It is usually of considerable 
3 "ears’ duration histoncaIl 3 Hematuna has been present m over one-haH the 
cases and ma}^ be c 3 'chcal m those patients with mvasion of the ureteral lumen 
Chills, feier, d 3 ^suna and frequenc 3 ' are mamfestations of the accompanymg 
urmar 3 infection D 3 "smenorrhea, menorrhagia, and pehne pam are features of 
the endometriosis Most of the s 3 Tnptoms of this condition would be mcpected to 
abate at menopause 

PHYSICAL FIXDYNGS 

The physical findmgs may mclude a palpable kidney associated with tender¬ 
ness 01 er the lower ureter m a woman with nodulation m the pelns and postenor 
cul-de-sac !Most of these u omen have the scars of preiuous pehne operations 

LABORATORY 

P 3 ’una and microscopic hematuria are frequent laborator 3 ' findmgs The leuko- 
C 3 i;e count and differential smear ma}’- or ma 3 not be mdicatn e of acute infection 

X-RAY 

The roentgenographic features are those of obstruction m the loner third of 
the ureter In the case of endometnoma of the lumen a fillmg defect can be seen 
on the ureterogram E\cretor 3 ’- urograph 3 '^ ma 3 ’- show any degree of function or of 
upper tract dilatation 

CYSTOSCOPY Axn TJBETHROSCOPA 

Endoscop 3 is of i alue m demonstratmg the presence or absence of endometno- 
sis of the urethra or bladder Endometnoma of the bladder is manifested b} 
ti-pical “chocolate” cyst appearance which increases at the tune of the menses 
Whether the i esical lesion is t 3 q)ical or not, biopsi is a practical means of identi¬ 
fication Vesical endometriosis has produced ureteral obstruction b 3 ^ mi ohung 
the onfice ' 

TRHATMEXT 

The treatment of this condition should be designed to correct the locahzed 
obstmction of the unnar 3 tract and to pre\ ent the effects of endometnosis else¬ 
where 111 the bodi The treatment of endometnosis is castration, either b 3 ’ sur¬ 
gical, \-rai or hormonal means Bilateral oophorectoni} is the most certain 
method but \-ra 3 and male hormone therap 3 hai e also been successful ■ Four 
cases of ureteral obstruction hai e been treated by castration alone In three of 
them the affected kidnei u as improi ed or became normal ^ 

‘Millinms G A Urol A Cutan Rei ,47 554,1943 
Nn\ratil E Mien khn Uochneehr 68 6641, 1946 
U UlilT U K and Cremha\\ U B Surg , G\ nec A Obst , 100 414 I 955 


CHINN, HORTON AND^RUSCHE 


14fa 

There is no leported case of a woman in the menopausal group mth ureteral 
obstruction due to endometriosis Avho had been folloi\ed by urograms to deter 
mine the fate of the kidney Theie is no reported case tieated by local excision of 
the obstiuction alone (except bj’- nephroureteiectomy), although xesical endo¬ 
metriosis has been treated by local excision, m ith poor results generally, in the 
hope of spanng relatively young u omen the other effects of the menopause In 
the case which we are piesentmg surgical castration and local excision vere com 
bmed to produce a good result 

Endometnosis obstructing one uretei has been prexuously reported eight times 
It is the purpose of this paper to add a mnth case to the literature 

CASE REPORT 

Miss M C O’L , a 50-year-old white uoman, was admitted to the hospital on 
Apnl 14, 1955, complaimng of chills, fever and left lower quadrant pain atinter 
vals of about 6 months for a 3-year penod During the last episode, 3 months 
poor to admission, she had total, gross hematuria on one occasion She v as re 
ferred to a urologist who performed an excretory urogram vhich shoved left 
hydronephrosis The patient had an appendectomy at the age of 9 and the re¬ 
moval of a cervical polyp at the age of 38 She had dysmenorrhea until age 40 
but there had been none since that time Her menstrual cycle v as entirely normal 
and regular 

Physical examination showed a woman v ho appeared younger than 50 j'ears of 
age Blood pressure was 130/76 mnl of mercury, the temperature and pulse rvere 



Fio 1 A left hj droneohrosis and h\droureter to level of third sacral segment (retro 
grade pjelou’reterogram) B, pjeloureterogram performed at time of withdrawal of splint 
(fourteenth postoperative da}) 
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Fig 2 A, islands of endometnum in upper left penureteral area (low power) B, endo- 
metnal gland surrounded bj small spindle cells resembling stroma (X 100) C, endometnal 
tissue invading round ligament (X 100) I), area of endometriosis in vesicovaginal area 
(X 100) 


normal The positit e findings i\ ere sbght tenderness m the left Ion er quadrant 
on deep palpation and nodules m the postenor cul-de-sac on pehuc axamination 
On admission the hemoglobin nas 13 6 gm /lOO cc, nhite blood cells, 7,050 
\nth a normal distnbution on differential smear The hematocnt was 41 per cent 
and the erjAhroc} tic sedimentation rate was 14 nun /I hour Urmalj sis showed a 
pH of G 0, albumin and sugar, negatne, nucroscopicaUj, an occasional leukocjde 
and one to three epithehal cells nere found per high power field Unne culture 
ret calcd no grott th m 48 hours The blood urea mtrogen was 17 mg /lOO ml 
X-rat of the chest and a banum stud} of the colon shott ed no abnormahtj Sig- 
moidoscopj demonstrated a normal rectum and lower sigmoid colon An excre- 
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tory urogram showed prompt bilateral function and left hydronephrosis and 
hydroureter to the level of the third sacral segment Cystoscopy revealed a nor 
mal bladder A 5F ureteial catheter was passed to the left kidney pelvis and 55 
cc clear urine aspirated v hich proved to be stenle on culture Examination of 
this urine for mahgnant cells disclosed none A left retiograde pyelogram and 
ureterogram showed the same findings as the excretory urogram with httle 
drainage on the 45-minute delayed film (fig 1, A) 

At surgery on June 6, 1955, the left hydroureter w'as found to be bound down 
by scarred penuieteral tissue with ver}'^ adherent overlying left adnexal organs 
and pentoneum This tissue w as bluish-black in color and on frozen section was 
diagnosed endometnosis A firm, irregular nodule removed subpentoneally m 
the right posterior cul-de-sac w'as also diagnosed endometriosis A total hysterec 
tomy and bilateral oophoiectomy were performed The dilated left ureter was 
freed up and found to be of sufficient length for reimplantation The scarred area 
was resected and the distal ureter excised The bladder w'as opened, a hemostat 
was passed through the left ureteral orifice and the dilated ureter pulled mto the 
bladder w here its splayed end wms fixed mtemally and externally w ith mterrupted 

chromic No OOOOsutuies A 1 OF polyethydene tube was used as a ureteral sphnt, 

being brought out thiough the uiethra 

Pathological description (We are indebted to Dr John H Row e, Department 
of Pathology, for the follownng details of the gross and microscopic findings ) The 
gross specimen consisted of a total uterus with attached fallopian tubes and 
ovaries The uterus w^as nodular in appearance with multiple, subserosal myomas 
The uterus measured 12 by 8 by 7 cm and weighed 190 gm The peritoneal sur 




7. A , 



Pjq abortion of endometrial tissue compressing left ureter (X 100) 
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face of the fallopian tubes and ovanes xvas red and hemorrhagic The fallopian 
tubes measured 7 cm. m length and the ones each measured 3 cm m greatest 
diameter On cut section of the uterus the endocemcal canal n-as patent and the 
endometnum did not appear remarkable Cut section of the ovanes revealed 
multiple, small, hemorrhagic cysts 

Seieral small, firm segments of fibrous tissue from the region of the roimd 
hgament, nght a esicovagmal region and from the left penureteral tissue, in- 
cludmg a small section of ureter, were subnntted with the mam specimen 



upSa mm ofd“e ^ 

c months po-toponuneh indintinp pood function and Ii'rl film, 

minute upnpht him ^hoi\anR -ati.facion draiMpe “ ^ ^ ^ hvdronephro^u D, 20- 
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Microscopic examination Sections of the uterus revealed multiple myomas 
nuth no evidence of endometrial mvasion of the myometrium Sections of the 
ovaries revealed multiple f olhcular cysts, corpus luteum cysts and a smgle hemor 
ihagic corpus luteum No areas of endometriosis were seen in the ovaries 
A section of ureter revealed small islands of endometrium m the periureteral 
fibrous tissue (fig 2, A) High power exaimnation of these areas revealed small 
glands hued by cuboidal epithehum surrounded by small spmdle cells resembling 
endometnal stroma (fig 2, B) 

Islands of endometrial tissue were found m the tissue removed from the round 
hgament (fig 2, C), from the nght vesicovaginal region (fig 2, D) and from the 
tissue surrounding and compressmg the left ureter (fig 3) 

The immediate postoperative course was uneventful On the fourteenth post¬ 
operative day a retrograde pyeloureterogram was performed, utihzmg the tu 
bular polyethylene sphnt which was mthdrawn The pyelogram was normal 
whde the ureterogram showed dilatation but good dramage (fig 1, B) 

One week later an excretory urogram showed a normal pyelogram and good 
dramage from the dilated ureter (fig 4, A and B) Two months postoperatively 
an 8F Braasch bulb catheter passed easily to the left kidney An excretory uro¬ 
gram 6 months after surgery (fig 4, B and C) showed noimal calycme, pelvic and 
ureteral structures bilaterally A cathetenzed bladder urme specimen showed 
gamma streptococci on subculture Microscopically, the centrifuged urme showed 
1 to 2 leukocytes per high power field The patient was entirely well and had no 
menopausal s 3 Tnptoms 

COMMENTS 

Randall observed m reportmg the first case of ureteral obstruction due to 
endometriosis that this condition was rare but probably not so rare as the paucity 
of recogmtion would mdicate This comment is doubtless still vahd 

Our reported case, as well as those of other writers, demonstrates that this 
unusual comphcation of a common disease can be completely cured if a diagnosis 
is made early and the relatively simple procedures of castration accomphshed 
Smce our patient is the only one with excision of the affected portion of the ureter 
and reimplantation of the proximal segment mto the bladder, we cannot predict 
what success this procedure may have m othei mstances It has been most 
satisfactory m this single case 

BUMMART 

Unilateral ureteral obstruction occurred in a 50-year-old woman as a result of 
paraureteral and ureteral scar formation mcident to pelvic endometriosis No 
cychcal manifestations of the disease could be ehcited Therapy consisted of ex¬ 
cision of the affected portion of the ureter and reimplantation mto the bladder 
with reversion of the obstructed kidney and ureter to normal status This is the 
mnth reported case of umlateral obstruction of the ureter due to endometnosis 
and the only one treated by local excision and ureterocystostomy 

600 IF Htintington Dr , Arcadia, Calif (J C ) 
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cor^iPLicmoxs due to use of the johksox ureteral 

STONE BASKET 


J \\ B\RLOOX 


From the hrology Service, Veterans Administration, Wadsworth Hospital, ^s Angeles, Calf 
Department of Urology, Los Angeles County HarlMr General Hospital, Torrance, Calif 
and The Department of Surgerpy Dtuston of Urology University of California 
^[cdical Ceniery Los AngeleSy Calif 


Although the Johiison stoue basket is a \videlj accepted and useful instrument 
for eUiraction of small calcuh from the lower third of the ureter, its use may not 
be without peualtj" m some cases Beneienti and Creighton (1955) reported 
mabihti to remoi e the instrument on one occasion, with the necessity for sub¬ 
sequent trausi esical ureterotomy to free the basket ]\Lddleton and Grau (1952) 
found it necessary to dehi er an impacted basket and the contamed stone from 
the ureter bi considerable traction under anesthesia Rusche and Bacon (1940), 
who recorded numerous cases of ureteral trauma, did not mention this comph- 
cation 

Recenth we have obsened 2 cases m which the stone basket became im¬ 
pacted in the low er ureter This comphcation and ensumg ei ents seem worthy of 
report in brief detail 


C\SE REPORTS 

Case 1 W V A No 54771, H J , a 59-year-old man, e-qienenced left lower 
quadrant pam mtenmttently for 7 weeks Dunng that tmie a ureteral calculus 
8 mm m diameter had failed to moi e from a pomt 4 cm aboi e the left ureteral 
onflce A Johnson basket was passed and the stone engaged, but the basket 
could not be deluered through the uretero\ esical junction After 5 days of 
mtemuttent traction, left flank pam and fe\er necessitated surgerj"- A trans- 
^ esical meatotom^ w as done and the instrument remo\ ed The end result is a 
stneture of the intramural ureter with ureteral and pehicalj ceal dilatation See 
figure 1 

Case 2 H H No 40C05, J H , a 44-j ear-old asthmatic man, complained of 
nght flank pam A calculus approximateh 1 0 cm m diameter w as present m 
the upper ureter Fi\e dajs later the stone was arrested in the lower ureter 
Because of abdonunal distention and \omiting, the basket was passed and the 
stone engaged Howe\er, the instrument could not be withdrawn through the 
ureteral onfice A, roentgenogram showed clearh tliat the stone protruded from 
the confines of the instrument (fig 2) After 2 daj s of intermittent traction, the 
ba'^ket was renio\ed under general anesthesia To the operator’s dismaj two- 
tlurds of the calculus remained m the ureter, necessititmg evtra^ esical ureterot- 
onn At surgen the ureter was edematous Despite a storm^ con\alescence, the 

tcccptcd for ptibhr ition Juh IG 19oG 
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basket Containing calculus B, urogram 3 months post 
operativelj Note ureteral and pelviocalj ceal dilatation * 



1 


> jf ' 


Fia 2 Case 2 Note stone that protrudes from basket 

patient is well The excretory urogram is normal, but theie is a 2 cm stricture 
contiguous mth the right ureteial orifice 

SUMMARI 

Two cases are leported in uhich the Johnson ureteral stone basket became 
impacted in the loner meter necessitating operative removal 
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CONCLUSIOV 

The Johnson stone basket js most useful nhen a m-eteral calculus hes in the 
lower third of the ureter and is less than 5 mm m diameter Its use m other 
areas of the ureter or m patients with larger calculi may be dangerous 
Ureteral meatotomy seems clearly mdicated pnor to passmg a Johnson stone 
basket m cases n here the ureteral onfice is small or contracted 
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EXPERIMENTAL METHODS OF URETERONEOCYSTOSTOMY 
EXPERIENCES WITH THE URETERAL INTUSSUSCEPTION 
TO PRODUCE A NIPPLE OR VAL^T: 

DAVID N GREY, PIERCE FLYNN and WILLARD E GOODWIN 

From the Department of Surgery and the Division of Urology, University of California 
Medical Center, Los Angeles, Calif 

When surgical necessit 3 '’ dictates reimplantation of the noimal or abnormal 
ureter into the bladder or bowel, the surgeon is faced with the probabihty of 
creatmg or peipetuatmg an abnormal situation vesicoureteral reflux This some 
tunes serious comphcation maj'' allow reemrent pyelonephritis, hydronephrosis, 
hj'-diouretei, calculus formation, renal acidosis, and urerma In those instances 
wheie vesicoureteral leflux is not the piunary problem, as in i eunplantation of 
the uretei aftei lesection of bladdei tumois, the various tunneling procedures 
have proven highly successful, even though thej'^ may allow reflux The major, 
and stdl unsolved pioblem is found in those cases, almost all children, where 
primal y leflux causes infection and progiessive renal damage This situation has 
occupied the attention of many recent workers Hutch (1952) dei ised an opera¬ 
tion to imbed the ureter in the bladdei wall without severmg its normal counec 
tion This has been most successful m paraplegics, but results are not predictable 
m other cases Mathisen (1953) utilized the vahm prmciple m ureteromtestmal 
anastomosis, constructing a “lupple” from the bowel wall With increasing mtra 
l umin al piessure, the nipple is supposed to close and prevent leflux Gallo (1951) 
described a technique, used in ureteromtestmal anastomosis, m which a “nipple” 
IS formed from the termmal meter and sutured so that it hes wnthm the bowel 
lumen He claims good results and prevention of reflux m 48 cases Monod and 
Van Verts (1908) illustrated a sinular method of makmg an ureteral nipple for 
reimplantation of the meter into the bladder 

Vest and Parke Snuth have independently utihzed this idea m the reimplan¬ 
tation of the ureter mto the bladder Their early results were encouraging A 
recent experimental study b 3 ^ Hill, Dodson, and Hooper (1955) confirms the 
cLmical work of Vest and Paike Snnth, and mdicates the difficulty of doing this 
type of ureteroneoc 3 ^stostomy in dogs Edelbrock’s excellent article (1955) on 
meteiovesical obstruction mentions this “cuff technique of Vest ” It is his be¬ 
lief that reflux, while not desuable, is not alwa 3 ’^s injurious to the kidne 3 ^ Swen¬ 
son, Fisher and Cendron (1956) have recently^ reported their experience with 
the use of isolated ileal segments to replace ureters and prevent reflux m chddren 
with megalometers by utilizing the active peristalsis of the ileum We hai e used 
deal segments successfully' to replace portions of damaged ureters in adults and 
know that it is technically' feasible Perhaps, encouraged by Sw enson’s optmnsm, 
we shall employ this procedure m selected cases to prei ent reflux in children 

Read at annual meeting of Western Section of American Urological Association, San 
Francisco, Calif April SD-AIaj 3, 1956 
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EXPEBLMEXTil/ TTOKK 

Because the problem of preventing ^ eacoureteral refins: is not i et soh ed, the 
u-ork described below was earned out to studs ureteroneocs'stostomv m labo- 
ratorv animals 

Method Xme adult dogs were used, four male and fis e female Later m the 
espenment, four puppies were used m an attempt to produce more fas orable 
conditions for the espenment 

A suprapubic, transpentoneal mcision was used The ureters were identified 
and cut free as they entered the bladder The bladder was opened m its dome 
and a clamp was pushed through the bladder from svithm and spread svidelv near 
the ongmal ureteral onfice The cut end of the ureter was led mto the bladder 
On one side, the ureter was anastomosed to the bladder after first makmg a cuff 
bs rolhng the meter back on itself On the other side, a direct anastomosis of 
ureter to bladder mucosa was performed, after first sphttmg the ureter to make 
a fishmouth At the tune of surgerj'm this first experiment, the anastomoses 
appeared unsatisfacton* due to the i er\ small caliber of the ureters This dog 
died of pentomtis withm 24 hours 

Because of this first complete failure, it was felt that an attempt should be 
made to produce a hjdroureter before attemptmg reimplantation For this 
reason, subsequent experiments were done m two stages At the first stage, the 
ureter was partialli occluded by temg it with black silk oi er a Xo 20 needle as 
it entered the bladder At a second stage, m seien to ten dajs, the suprapubic 
incision uas reopened and the hi droureters identified and transected as thej 
entered the bladder When the ureters were dilated, it was much easier to form 
the cuff bi rolhng the ureter back on itself, so that the subsequent mpple or cuff 
measured one centimeter m length as it projected mto the bladder The anasto¬ 
moses were accomplished with mterrupted 4-0 chromic catgut sutures, sutuimg 
the entire thickness of the meter to the bladder mucosa on the inside and fixmg 
the serosa of the ureter to the outside of the bladder to rehei e all tension on the 
prmian suture hue Because of early diBiculties with extravasation, ue made 
an effort to estabhsh good bladder dramage m the immediate postoperative 
penod Tins was done m male dogs bv suturmg in place a suprapubic tube that 
was cut off flush with the skm In female dogs, a catheter was inserted through 
the urethra from the bladder side and sutmed to the inside of the bladder and 
then cut off just outside the urethral meatus After the dogs had survived both 
procedures, cvstogranis and excreton mograms were performed to evaluate the 
unnarv tract Finallv, the survnvmg dogs were sacrificed 

In a separate senes of experiments, fom puppies u ere used Thev had a supra¬ 
pubic operation vnth e\-posure and partial ligation of the vesical neck in an 
attempt to produce partial urmarv retention and dilatation of the upper urmarv 
tract, so that the mpple operation nught be attempted 
Rc'mlls Of nine adult dogs, three were lost, fom died as a direct result of 
Mirgcn and onlv two surnved for complete evaluation (table 1) Three months 
after the second operation, dog A died of pentomtis, due to leakage of urme at 
the ureterov cncal junction on the ‘ude of the direct anastomosis The kidnev and 
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Table 1 Res^dls of ammal experiments 



Cystogram 

IVP 

Dogs 

3 lost to followup 

4 died as result of surgery (dog A lived 3 

months) 

2 survived and sacrificed (dog B, 11 months) 

No reflux 

No reflux 

Hydronephrosis on 

(Dog C, 10 months) 

Reflux on side of 

side of direct 
anastomosis 
Normal 

Puppies 

4 died as result of surgery' 

direct anasto 

mosis 



ureter on this side sliowed dilatation and e\adence of evtensive infection On the 
side of the cuff anastomosis, the ureter and kidney were normal One month 
followmg the second operation, a cjmtogram sho^^ ed no reflux on either side 
Dog B was obsen^ed for 11 months A c 3 '^stogiam shoued no leflux on either 
side, but the excretory urogram showed hydronephiosis on the side of duect 
anastomosis When this anunal uas sacrificed, the bladder, uieters, and kadne}'S 
were removed in one mass The uietei on the side of the direct anastomosis was 
dilated three times, and the kidney was small and contracted mth paienchymal 
scars (fig 1) The uretei and kidnej’’ on the side of the cuff pioceduie were normal 
On manual compression of the distended bladdei, maiked reflux was noted up 
the side of direct anastomosis None was seen on the cuff side With the bladder 



Fig 1 Dog B Note dilated right ureter, contracted right kidnej, and nell formed 
nipple at left ureterovesical junction 
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open, the direct anastomosis of the ureter to the bladder was well healed and 
\vide open On the cuff side a healthy-appearmg 1 cm mpple of ureter projected 
into the bladder and accepted a No 5 ureteral catheter with ease 

Dog C surinved for 10 months before sacrifice Cystography showed reflux to 
the kidney on the side of the direct anastomosis, but the excretoiy urogram was 
normal iwthout e^udence of hydronephrosis This anmial was sacrificed and the 
uiinary tract a as removed in one mass The uretei and kidney on the side of the 
direct anastomosis were normal, except for imnimal dilatation of the lower half 
of the uretei The ureter and kidney on the side of the cuff procedui e were normal 
On manual compression of the distended bladdei, there was obvious reflux up 
the ureter on the side of the direct anastomosis and none up the side of the cuff 
procedure A^Tien the bladder was opened, the diiect anastomosis and the nipple 
both appeared healthy The intravesical nipple measured one centimeter, and its 
lumen accepted a No 5 ureteral catheter (fig 2) 

Four puppies subjected to partial ligation of the vesical neck did not fare so 
a ell They all died as a result of surgery, and no hydronephrosis or hydroureter 
a as detected at autopsy A better a aj"^ to mduce chrome obstruction ivould be 
the use of cellophane to produce progressive occlusion of the urethra 
Summary of animal experiments The foregomg experimental work turned out 
to be most disappointing fiom the standpoint of helping us to decide about the 
actual value of the cuff or nipple operation in the prevention of vesicoureteral 
reflux The one certam thing learned was that surgery on the bladder and loader 



^cJcnl 3 an.l ureter,, and a ell formed nipple at left uretero- 
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ureter m the dog is made difficult by the fact that the bladder is an lutrapeiitoneal 
organ With inadequate diamage methods, one ahnost nn ariabl}" has e\traAasa- 
tion, peritonitis, and death The two dogs that sunnved indicate that the cuff 
IS feasible and mil give a pioperlj-^ functioning uieteroi'^esical junction without 
reflux or stnctuie formation It is doubtful if this good lesult is reproducible 100 
per cent of the time The unpredictability of results is emphasized in the chnical 
trials of Vest and others, who have not enjoyed unfailing success 

CLINICAL EXPERIENCES 

Aftei heaimg of Vest’s eailj’- lesults, the nipple type of uieteral implantation 
wms tiled m Novembei 1954 in a child with congenital absence of the abdominal 
muscles and bilateral i^esicoureteial leflux The operation wms technically satis- 
factorjq but failed to preient leflux, probably due to the cxtremelj’' dilated ure¬ 
ters He has been maintained since with a peimanent c 3 mtostomy tube 

Our thoughts turned to othei possible w aj's of pieA entmg vesicoiiietoral reflux 
Intussusception The idea of uieteral intussusception to pioduce a xahe pre 
sented itself G I Simth and Hmman (1955) successfullj’^ employed an intussus¬ 
ception technique to produce a vahm in an isolated loop of ilcuin, and Eisemaii 
(1953) used this same piinciple m pioducing xenons xalxes expeiunentnlly in 
the xmna caxm Silen and McCoikle (195G) hnxe tiictl it expeiimentall}' m the 
aorta Because of then eucoui aging lesults, and the abox'c imfaxorable clinical 
experience xvith the nipple or cuff opeiation, it was decided to utilize an intus¬ 
susception t 3 qDe of pioceduie to attempt to foim an mtiahiminal ineteinl xah'c- 
like action neai the bladdei 

Technique The actual technique foi production of this ureteral mtussuscep 
tion follows diiectly fiom operations foi production of the nipple oi cuff (fig 3) 



Fig 3 Production of “nipple of Vest ” perfoiming true ureteroneocj stoitomi 
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Vest completelj se^ ered the ureter as it entered the bladder and then produced 
a cuff bj’’ folding the cut end of ureter back on itself and then reanastomosing it 
to the bladder 

The same cuff-hke orifice niaj be produced “m situ” bj a shghtlj^ different 
cecluiique (fig 4) The ureter is left attached to the bladder and meatotonij' is 
performed when indicated The lower ureter is freed transi esieallj, so that, with 
the aid of an mdw elling ureteral catheter, it can be mtussuscepted mto itself and 
into the bladder, suturmg it m place to produce a mpple Hodges (1956) has 
recent!} utilized this independenth mth good earh results in 7 patients 

A \ ah e-like mtussusception of the ureter ma} be produced just outside the 
bladder (fig 5) 

More of the ureter is pulled mto the bladder so that when the ureter is reduced, 
it carries with it the mpple, w hich non m effect becomes a r ah e outside the 
bladder 

The production of a ureteral a ah e by intussusception has been used m tu o 
clinical cases to date, with interesting and equuocal results The actual surgical 
production of this rahe at first seemed difficult because we are dealmg with 
abnornialh thin ureteral w alls It should be noted that this pnnciple and surgical 
procedure seem applicable onl} to the dilated ureter 
The ureteral onfices are approached trausi esicalh and cathetenzed The lower 
end of each ureter is then approached through an incision in the back of the 
bladder (fig 5) The technical problem of produemg ureteral intussusception in 
this area has been soh ed br the followang nianeur er suggested b} one of us 
(P r ) After the lower segment of ureter is partialh freed, a rubber ureteral 
catheter is inserted and a suture is placed through the ureteral wall and the 
catheter The catheter is then pulled down, leading the suture into the bladder 
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Fig 6 Production of ureteral valve bj intussusception 


The silk suture is loosely tied on the outside of the ureter, and firm traction 
causes effective ureteial intussusception Catgut sutures aie then placed through 
the two layers of the uieteral v all, so that this partial intussusception will remain 
fixed during healing and become permanent The silk traction suture is removed 
The ureter is then pulled back out of the bladdei carrjung inth it the mtussus 
cepted portion, which now is, in effect, a ureteral \alve (fig 5) These vahes 
were splmted with ureteral catheters v hich were brought out through the supra 
pubic wound and left in place for approxnmately 14 days 

CASE REPORTS 

G H (Umversity Hospital No 011-02-41) A 6-yeai-old boy had unnary m 
fection and fevei 5 months befoie entry to the hospital A urological study re 
vealed bilateral hydronephrosis and hydroureter, vorse on the left side There 
was bilateral vesicoureteral leflux (fig 6, A) Tbeie nas no apparent obstruction 
at the vesical neck at the time of cystoscopy Neuiological exaimnation i\as 
normal 

On October 4, 1955, a suprapubic exploration of the bladder v as accomphshed 
A Bradford Young type of revision of the vesical neck vas done, m spite of the 
fact that there was no obvious endence of obstruction Both ureters were ex¬ 
plored transvesically as described above, and valves v ere created bilaterally by 
the mtussusception technique (fig 5) 

Postoperative course was satisfactory and the catheters v ere removed on the 
fourteenth postoperative day A ueek later a cystogram shoved no reflux He 
v as readmitted about 6 weeks later for a second excretory urogram and a cysto¬ 
gram At this tune, reflux vas demonstrated on the left side, but none on the 
nght Excretory urography shov ed improvement m both upper urmary tracts 
He was healthy and happy 

At cystoscopj' it was possible to look into the dilated ureteral onfiopo nnH 
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Fig 6 Preoperatne c\stogram on H Xote bilateral vesicoureteral reflux B 
postope^atl^ e e'^creton urognini on G H Xote val\6s lower end of each ureter 

obsen e the t alt es m situ This t\ as particular!}' effective on the left side, trhich 
had been so remarkablj dilated It t\as possible to pass the No 16 l\IcCarthy 
mstrument through the dilated ureteral orifice upward into the ureter to the 
region of the t ah e, which could be seen as a land of a diaphragm “winking” at 
the operator It t\as not completel} patent, but it seemed to act m a circular 
constricting fashion as the ureter contracted 

The appearance of this ^ ah e was ^ erv striking mdeed 
The child uas obsen ed again in Januarj 1956, three months postoperatn elj 
Excretorj urograms shoved considerable miproiement (fig 6, B) and it vas 
possible to identifi the ureteral ^ahes on each side The urme vas sterde and 
he ms able, by “double loiding,” to emptj his bladder A cistogram showed 
reflux up both sides, but not so much as fornierh The nght side seemed to be 
better than the left 

He has not been followed long enough for a defimtn e statement or ei aluation 
concerning the ultimate result It would seem from these earl}' studies that at 
least the situation has not been made an} worse The role of the Bradford Young 
lexical neck plastic operation cannot be assessed although it is qmte endent 
that this alone niai haa e accounted for the iniproa enient in the upper unnar} 
tract 

S S (Unnersita Hospital No 011-57-52), a 4) Y}car-old bo}, was admitted 
to the hospital in December 1955 wath bilateral nephrostoma tubes in place The 
histoia re\ caled that the child had had pre\ lous surgerx consisting of c\ stostomy 
when an aciitch obstructn e bladder was noted about a } ear earlier He had later 
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undergone bilateral nephrostomies and a transurethral resection of the vesical 
neck Prehnunary \-ray studies showed evidence of ureterovesical obstruction 
due to a narrowing just outside the bladder (? Chwalla’s valves) 

On December 30, 1955, essentially the same procedure as that descnbed above 
m case 1 was accomplished In this case, however, it was found that the ureters 
were obsti ucted where they entered the bladder Ureteral meatotomy was done, 
after the perivesical portion of the ureter had been well mobdized, and meatot- 
omy was carried up through a definite area of valve-hke formation m the lower 
ureter This undoubtedly represented Chwalla’s valve on each side and the ureter 
was markedly dilated above it When these dilated ureters were to be reun- 
planted m the bladder, it became evident that there would obviously be reflux 
and accordmgly the intussusception type of xmlve was made m the lower ureter 
on each side as descnbed m case 1 

There was also a marked hypertrophy of the trigone which was actmg as a 
veil-hke obstruction to the nuddle portion of the bladder This was treated by 
clampmg both sides of it and cuttmg between clamps dmdmg the base of the 
bladder m the obstructive area The prenous prostatic resection had cleanly 
removed any endence of obstructing prostatic tissue or vesical neck obstruction 
His postoperative course was unremarkable and he was discharged with his 
nephrostomy tubes still m place Followup excretory urograms were satisfactory, 
but some evidence of retention of dye persisted m the upper tracts However, 
when he was m the erect position, this was considerably improved, and he was 
able, by “double voidmg,” to get out most of the residual dye There still 
seemed to be reflux, particularly on the nght side 

At followup cystoscopy on a later admission, a polypoid excrescence seen m 
the region of the nght valve was looped off and found to be granulation tissue 
On the left side, the reimplantation had produced an overgrovdh of vesical epi- 
thehum m such a way that a kmd of a ved was formed over the ureteral orifice, 
which now was very narrow and would barely admit a No 5 ureteral catheter 
X-rays showed bilateral reflux, worse on the nght 

In his case, the valves did not seem to function as such, and did not seem to 
prevent reflux However, he is still imder observation to see what the long term 
results of his case will be 


SUXIMAKT 

The background of operations for reimplantation of the ureters and prevention 
of vesicoureteral reflux is renewed Expenences with animal experimental ma¬ 
terial, m which reimplantation of the ureter mto the bladder of dogs was studied, 
are reported Results with the simple reimplantation and the “nipple” or “cuff” 
type of implantation are described 

The earty results of chnical expenences with an intussusception type of opera¬ 
tion to create a valve in the ureter just outside the bladder are descnbed m 2 
cases The method of intussusceptmg the ureter to form either a mpple or cuff 
in the bladder or an extravesical valve is descnbed and illustrated in detail 
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CONCLUSIONS 

Ureterovesical anastomosis with various attempts to prevent reflux is diflficult 
to perform m dogs Early results in the only 2 animals sumiong out of thirteen 
suggest that the “nipple” or “cuff” techmque may protect the kidney when 
compared with the simple duect anastomosis 
Ureteral intussusception is an easj'' and practical method for formmg a valve 
or cuff or mpple” at the ureterovesical junction The technique of mtussusception 
may be modified to produce a “valve-hke” structure m the lower ureter just out¬ 
side the bladder In the present studies, this valve does not prevent reflux, but 
it does seem to impede it somewhat without causmg upper urmary tract obstruc¬ 
tion Further chmcal studies attemptmg to discover the most practical and effec¬ 
tive method for preventmg ureteral reflux are mdieated The problem is not 
yet solved 
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URETERAL REGENERATION EXPERIMENTAL AND CLINICAL 

PART II 


ROBERT G WEAVER 

From the Department of Anatomy, University of Utah College of Medicine, Salt Lake City, Utah 


Rapid strides are being made in our knowledge of the behavior of the ureter 
following extensive injuiy, but we have yet to learn the effect of this regeneration 
upon the kidney which is dependent upon ureteral function for adequate empty 
mg We know that laige defects of the ureter can be bridged The components of 
the wall will be anatomically replaced ivith mmor variations of appearance in a 
minimum of 6 weeks What v\e do not know is exactly how the kidney reacts to 
this damage and regeneration, nor do we know whether an altered response may 
be partially lesponsible for some of the less favoiable operative results It was 
agam necessary to take oui problem to the laboratory m search of an answ er and 
it is, therefore, the purpose of this experiment to 1) observe the status of the kid 
ney proximal to the regenerated area of the ureter and 2) to study the regenerated 
segment m regard to the anatomical picture, type of peristalsis and neiwe regen 
eration 

Material and method A total of twenty-four large (over forty pounds) dogs 
were divided mto 3 groups These were anesthetized with mtravenous pentobar 
bital sodium following which an intravenous urogram was obtained by injecting 
20 cc of 70 per cent urokon sodium * A left subcostal incision was then made 
tiansectmg the flank muscles thus exposing the kidney and meter without dif¬ 
ficulty The peritoneal cavity was usually not enteied, but the opening, if made, 
was immediately closed tightly, and care was taken to separate the renal vessels 
from the peritoneal reflexion At a point 1 0 cm below' the ureteropehuc junc 
tion, the ureter w as then completelymxcised for a distance of 3 0 cm , except for 
a strip one to twm mm wude A 3 to 5F polyethylene combined splint and 
nephrostomy tube wms passed down the uretei for from 4 0 to 6 0 cm below the 
excised area while the proximal end was brought through the middle calyx of the 
kidney as a nephrostomy tube Care was taken at this pomt that the only' size 
used w'ould pass dowm the lumen of the ureter w ith perfect ease Tw o drainage 
holes were then cut in that portion of the tube w'hich lay m the renal pelvis 
only, and the sphnt w as, therefore, solid as it traxmrsed the ureteral defect (fig 1) 
A hght weight alurmnum motion restrictmg collar w as applied immediately and 
for 5 days the dogs were given 300,000 units of procaine peniciUmf m each 24- 
hour period The surgical wounds were checked daily for infection and urine 
drainage if any, and the nephrostomy tubes were allowed to dram externally 
causing no difficulty The splmtmg-nephrostomy tube W'as removed on the sixth 
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nostoperatne ^eek Fourteen to surfeen ueeks later the ^al was again 
anestLtized and a check uitrar enous urogram was made m the same mamer 
m the first operation The kidnej and 8 0 cm of attached ureter were then r - 
mo^ed Penureteial fibrosis was obsened and graded from 1 to 3 on an arb 
trarj scale n here grade 1 shoned minimal adhesions and allowed blunt dissectio 
of the ureter from its surroundmg tissues Sections nere then taken at fo 
lei els namelj . one belon, and tno through the excised area, one of nhich uas 
a cross section and the other longitudinal Lastly a wedge-shaped section n as 
taken of the kidnej parenchjnna Paraffin sections stamed with hematoxjlm 
and eosin were used for histological study 



Fig 1 Schemntic drawing of small combined nephrostoim and ureteral splint spanning 
excised segment 


The second group of animals was treated in an identical manner as the pre¬ 
ceding group w ith the exception that 12 1 \ eeks after the remoi al of the splmt thej' 
w ere again anesthetized as before Through a longitudinal uicision 0 5 cm long 
and G 0 cm below the ureteropeh ic junction, electrodes w ere introduced into the 
regenerated segment of the ureter and eleetromt ographic and pressure transducer 
tracings w ere recorded Immediateh followang this, sinular tracings w ere taken of 
the normal ureter below this area for control 

The third group of dogs was treated as in the preceding groups except that 15 
weeks after the rcmmal of the splint a check excretorj urogram was taken Four 
weeks later, under ether anesthesia, the affected kidney together wath 6 0 cm of 
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ureter was removed Longitudinal sections were taken of both the regenerated 
and normal areas of ureter These veie immediately stamed vnth the Sakonch 
modification of the methylene blue techmque of nerve tissue 
At the onset 2 dogs v ere operated upon by the identical techmque used through 
out this experiment except that the excised area was replaced with a tube of 
tantalum mesh gauze m which three longitudmal ivmdows were cut and the tube 
placed around the polyethylene splmt This was sutured with three mtermpted 
No 80 cotton sutures to the proximal and distal cut ends of the excised area, thus 
holdmg the defect open for 3 0 cm The splint v as removed at the usual sixth 
postoperative week Three weeks later at the second operation the kidney and 8 0 
cm of the ureter u'ere removed for examination The inre mesh was removed 
from the ureteral wall by sharp dissection and sections were taken both through 
and below the excised aiea for histological study Paraffin techmque with hema 
toxyhn and eosm stains was again used 



Fig 2 Excretory urogram 16 weeks following ureteral segmental excision Normal canine 
kidney, right, dilated, previously intubated kidney, left 

Results of observations In all groups of ammals representative preoperative 
excretory urograms showed that the noimal unoperated camne ludnev has a 
markedly mtrarenal pelvis that empties rapidly makmg it frequently quite 
difficult to visualize However, 15 weeks foUomng the excision of the ureteral 
segment the renal pelvis is dilated from one to three times its onginal size (fig 2) 
A moderately prolonged emptymg time was observed accompamed by some con¬ 
centration of dye, howevei, this was not a true hydronephrosis as the calyces 
retained their normal “cupping” appearance 

Postoperative periureteral fibrosis n as seen in all cases as would be expected, 
but m most instances it v as less than ongmaUy anticipated The grading of the 
perirenal and penureteral fibrosis was of necessity an arbitrary measure, but 80 
per cent of the specunens were grades 1 and 2 Nearly all of the ureters v ere seen 
to be strongly adherent to the lower pole of the kidney for a distance of 1 0 to 2 0 
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cm , but, there was no e^^dence of impairment of freedom of motion In regard 
to contnbuting factors to fibrosis such as urme dramage and infection, less than 
5 per cent of the dogs had urme dramage from the wound and less than 10 per 
cent had wound mfections It was also noted that the use of large oi oversized 
sphnts produced verj^ large amounts of hard periureteral and renal scar tissue 
associated vuth ureteral obstruction which was located at the distal end of the 
sphnt This produced urmary and renal parenchymal infection, pyonephrosis and 
a subsequently nonfunctiomng kidney The gross appearance (fig 3) of the 
kidney w here small sphnts w ere used varied but shghtly from normal, while the 
lumen of the regenerated segment n as one to two times larger m diameter The 
n all V as softer to palpation, and the serosa irregulai in outline in contrast to the 
smooth, synnnetncal appearance of the normal The microscopic picture con¬ 
firmed the ongmal findmgs at 6 i\ eeks foUonmg ureteral excision and shon ed a 
thinner mucosal layer and thnmer muscular layers contrasted to the block-hke 



Fio 3 Gross appearance of canine kxdnej and ureter 15 vreets followina ureteral sec- 
mental excision 

appearance of the mature musculans Inflammatory tissue n as not a problem in 
this senes as only 20 per cent of the animals shou ed any large amount of poly¬ 
morphonuclear leukocytic or lymphocytic infiltration 

Ill the second group of dogs n hich i\ ere used for study of ureteral peristalsis, it 
n as found that electromyographic tracings of the normal ureter shon ed the same 
configuration as sei oral other authors hai e recorded and ma 3 '^ be considered as a 
normal tracmg of the intact canine ureter Tracings taken of the regenerated 
segment, how ci er, show ed a different configuration (fig 4) with a w a\ e w hich v as 
lower with greater width than the normal The paper speed in both E M G trac¬ 
ings was constant at 1 0 cm per second It was found that with the electrodes 
each 25 mm distance the xelocitj of the peristaltic w ai e ai eraged 50 mm per 
^cond III the normal ureter, 25 0 mm per second in the regenerated segment 
This scries is too small to make the calculations highlj accurate, but the dif¬ 
ference in the tw o penstaltic w a\ cs is apparent Recordings of the Gauer-Gemapp 
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E.M a TRaCINGS-ELECTRODES 25mm distance-paper SPEED LOcm/iec, 
Line 1 Normal ureter 
Line 2 Regenerated segment 


V V 

PRESSURE TRANSDUCER TRACINGS-PAPER SPEED 0 5cm/*ec 

Line 3 Normoi ureter 
Line 4 Regenerated segment 

Fig 4 

pressure transducer completed the picture of penstalsis b}" recording intra 
lummal pressure, this agam shoued a difference between the inverted cone-shape 
wai’^e V hich was identical in occurrence and configuration in the normal, but 
roughly cone-shaped and onl}'' one half as deep in the regeneiated segment 

Nen'e stains of the regenerated segments of the ureter show a heavy but fine 
lacev ork of nerve fibers as m the normal The fibers are of the same appearance 
when seen under the 16 mm imcroscopic lens, but quantitatively an estimated 20 
per cent less (fig 5) 

Following the lemoval of the splint, the mtravenous urograms appeared much 
the same as those kidneys of regenerated segments vnthout the mterposition of 
the vure mesh The gross specimen showed no external endence of this mesh, but 
it was found to be incorporated m the v all of the bridged gap v hich appeared the 
same as other regenerated areas Microscopically there vas an increase in the 
fibrous and inflammatory elements, hovever, the picture vas the one familiar to 
regeneration 

Discussion It is estabhshed in the laboratory’- that the ureter regenerates large 
defects and functions, we further know that the bridged gap vanes in 1) ap¬ 
pearance both grossly and microscopically showing thinner structures of the 
musculans and mucosal layers, 2) peristalsis is slow er and the waves are of lov er 
magmtude as measured by the electromyograph and pressure transducer 
Further 3) the nen e supply is less dense These factors reflect upon the kidney 
n hich continues to function well, but also vanes from the normal by retaimng a 
nuld dilatation of the pehns and calyces with a prolonged empt 3 ang time This al¬ 
tered appearance and function seems to be a permanent factor at least up to fi\ e 
months postoperatn ely The prolonged emptjung of the kidney could possibly 
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Pig 5 none stains of normal ureter B, nerve stnins in regenernted ureter, decreased 
densitj noted in regenerated segment 

l>c the result of moderatelj increased mflnmmatorj'^ elements iti the ureteral wall 
or postoperatu e stricture Hou e\ er, these u ere not a problem ns it has been seen 
that the regenerated segment maintained a larger lumen than the noinial and 
SO per cent of the cases shoued penuretoral fibiosis to be in giades 1 and 2 The 
mechanism of the altered functions is not yet cleai, but knowledge has been 
gamed that these phenomena do exist and do not cause any great mipairmcut of 
function cither cxpcnmcntallj or clinically, but must be ini cstigated further 
It was ncccssan at the onset of this work to see if the bridged urctcinl defect 
was a true regeneration or a sliding together of the cut ends The fact that the 
mesh was incorporated in the wall in all probabihti mditatos an actual i-cgcuci- 
at ion d he w ork of Oppenheimcr and Himnau has pro\ cd this point and, further, 
that the repair is an actual rogciieratiou of smooth muscle 
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Pio 6 Retrograde ureterogram of severe stncture following use of 14F T tube at pielo 
plasty Stricture 2 cm long caused grade 2 hydronephrosis 

CJimcally we know that all surgical lepairs on large ureteral defects do not end 
tvith perfect appearance and function of the kidney Therefore, several questions 
arise 

1) Ho» does the ureter respond functionally to a laige defect? 

2) Although it regenerates smooth muscle and mucosa does it possess adequate 
peristalsis? 

3) Will there be stricture formation and how can it be avoided? 

4) How well does the kidney function after the removal of the splint? 

It IS now established that 

1) The regenerated ureter functions adequately 

2) Active penstalsis is present within the regenerated segment 

3) Stricture formation is absent m the laboratory ammal when small caliber 
splmts are used, and present ivith large caliber splints 

4) Even though the kidney retains a slight to moderate distention it appar¬ 
ently functions adequately 

Chmcal observaitons The technique of surgical repair of long strictures or 
mjunes that require intubated ureterotomy is still unaltered from the basic pre¬ 
cepts of nontraumatic surgery, a dependent position of the ureteropelvic junction, 
the removal of redundant pelvis, and the maintenance of the wound and regen- 
eratmg segment free of urine leakage 

Two mam postoperative observations have been made namely, 1) that the 
retrograde ureterograms on many of the 6-month postoperative films showed a 
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definite decrease m the cahber of the lumen of the bndged gap, and 2) without 
increased dilatation of the renal pelns This apparently is not a true stncture as 
a Xo 10 bulb catheter can be passed to the kidney pelns without endence of 
obstruction This clinical phenomenon comcides accurately with the expemnental 
findmgs in the laboratorj' Probably the most important obsenmtion was made in 
the laboratorj is here it is as noted that the use of oversized ureteral sphnts pro¬ 
duced an unpassable stncture at a pomt below the regenerated area and coincided 
with the area opposite the tip of the sphnt This has been obsers ed m sei eral 
patients, one of iihom required a secondary^ nephrectomy four years after the 
intubated ureterotomy is hen a \Qvy seiere stncture dei eloped foUowmg the use 
of a large “T” tube nephrostomy sphnt (fig 6) This fact, uluch was found both 
expenmentaUj and chmcally, has altered the technique to mclude only those 
splmts which will pass down the ureter and reqmre absolutely no pressure or 
trauma Other than this one factor the additional experimental information has 
caused no change m the techmque of handhng these cases as descnbed m our 
prenous si ork 

SUJtllARl 


Folloinng the repau of large ureteral defects, the kidney functions iiell, but 
has a reduced abihty to emptj and moderate dilatation of the pelns and 
calj ces 

Experimentally, the regenerated segment shou s moderate i anations from the 
normal, namelj", thinner laminae musculans and mucosae, slower and less mtense 
penstaltic is aves and a decreased density of the nerve pattern 
Large cahber or os ersized splmts produce marked fibrosis and semre ureteral 
stncture formation, u hereas the small caliber splmts give an adequate lumen and 
no stncture formation !No change is indicated m the operative technique except 
the clinical use of small ureteral sphnts 
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EXPERIEXCES WITH HRETEROIXTESTrS'AL AXASTOIMOSIS 

DOX4LD C ^LAECOR^I 

Completely satisfacton di\ ersion of the urme after remo\ al of the bladder has 
not been attained Each of the methods of ureteromtestmal or ureterocutaneous 
anastomosis is fraught mth constnction or ascendmg infection or a combmation 
of both of these deleterious mcidents Enthusiasm for cj stectomv and attendant 
unnan diversion has fluctuated and \aned m the mdl^^dual perfomung such 
procedures as well as amongst his local, regional, national and ei en mtemational 
colleagues For a tune rather i ehement denunciation was le\ eled at those adi o- 
catmg such radical methods but improi ement m surgical morbidity and mortahty 
amehorated this control ersj" Great clarification was contributed by Jewett^ m 
classifiang the probabihty of cure, as related to penetration or infiltration of the 
\ esical epithehum, after cj stectomi for transitional epithehoma Prior emphasis 
had been placed upon the anaplastic actintv of the cells 
It became more endent that small mucosal epithehoma could be treated 
transurethraUj Recurrence m the area, related to depth of penetration from 
hiopsj matenal, multiple recurrence or changmg characteristics of the growth 
from a pedunculated to sessile tjiie allowed for less ngiditj'm either dictatmg 
earh cj stectomy or persistent endoscopic or transi esical therapy 
Hinman and WejTauch- sur\e 3 ed the hterature dealmg mth all methods of 
ureteromtestmal anastomosis m 1936 These were segregated mto ele\en pro¬ 
cedural pnnciples Most methods ha\ e courted safetj from leakage and preven¬ 
tion of reflux bj means of multiple sutures and tunnehng, onlj to wm constnction 
at the site, thus mcreasmg renal infection and dimmishmg renal function Xesbit’ 
and Cordoimier' rather boldlj sought for ummpeded dramage b^ mcismg the 
serosa, musculans and mucosa of the colon with suture of the spatulated ureteral 
tip to the mucosa 

In 1950, We'S'rauch,^ mdependenth of Woodruff and Leadbetter,' demon¬ 
strated the frequencA of reflux from the colon na the ureter to the renal pelns 
unless a prei entatn e i ah e-hke-mechamsm was used (fig 1) Their mdependent 
proposal rei erted to the subserosal tunnel of the colon for the ureter to pre\ ent 
reflux 


Read at annual meeting of Western Section of Ajnencan Urological Association San 
Francisco Calif April 30-Ma\ 3 1956 

‘Jewett H J and Strong G H Infiltrating carcinoma of the bladder Relation of 
depth of penetration of the bladder wall to incidents of local extension and metastasis J 
trol 65 366-372 1946 

’Hinman Frank and tteiiauch, H M A critical stud\ of the different pnnciples of 
^rgen which hai c lieen used in uretero intestinal implantation Tr Am As-n GU Sum 
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' Nc-bit R M Uretero'igmoid anastomosis b\ direct elliptical connection 
nan report J Urol 61 72S-734 1949 

* Cordonnier, J and Lnge Aneialuationofureterosigmoidanastomo-isbimuco-a- 
to muco'a method after two and one half lears expencnce J Urol 66 51^-576 1951 
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Lapides, Jack and Cafferi , E L Observations on the healing of ureteral muscle, etc 
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Moore, E Vincent, et ad Isolated ileal loops for ureteral repair Surg , ujnec A UDst, 
102 87-97, 1956 , ^ , ,, , ,, 

Oppenheimer, Rudolph and Hinman, Frank Jr Ureteral regeneration J urm, 


476-484, 1955 

Trautner, K and Raasciiou , F Histological e\amination of regeneration 
dogs after intubated ureterotomj J Urol , 71 274-86, 1954 
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EXPERIENCES WITH HRETER0INTE3TINAL ANASTOIiIOSIS 

DONCLD C ^LCLCOKM 

Completelv satefacton- di\ ersion of the unne after removal of the bladder has 
not been attamed Each of the methods of ureteromtestmal or ureterocutaneous 
anastomosis is fraught mth constnction or ascending infection or a combmation 
of both of these deletenous mcidents Enthusiasm for cvstectomv and attendant 
unnan di\ ersion has fluctuated and vaned m the mdindual perfomung such 
procedures as iveU as amongst his local, regional, national and even international 
colleagues For a time rather iehement denunciation was lei eled at those advo¬ 
cating such radical methods but improvement m surgical morbiditi' and mortahtv 
amehorated t his controversy Great clarification was contributed bv Jewett* m 
classifimg the prohabdity of cure, as related to penetration or infiltration of the 
\ esical epithehum, after ci stectomy for transitional epithehoma Pnor emphasis 
had been placed upon the anaplastic actmti of the cells 
It became more evident that small mucosal epithehoma could be treated 
transurethralli Recurrence m the area, related to depth of penetration from 
biopsj material, multiple recurrence or changmg characteristics of the growth 
from a pedunculated to sessile tvpe allowed for less ngidity m either dictatmg 
earh cystectomy or persistent endoscopic or transvesical therapi 
Hinman and Wenauch- sunejed the hterature dealmg with all methods of 
ureteromtestmal anastomosis m 1936 These were segregated mto eleven pro¬ 
cedural pnnciples Most methods hav e courted safetv* from leakage and pre\ en- 
tion of reflux bv means of multiple sutures and tunnehng onlv to wm constnction 
at the site, thus mcreasmg renal infection and dimimshmg renal function Xesbit* 
and Cordonmer* rather boldlv sought for unimpeded dramage bv mcismg the 
serosa, musculans and mucosa of the colon with suture of the spatulated ureteral 
tip to the mucosa 

In 1950, Wevraucb,* mdepcndentlv of WoodnilT and Leadbetter,' demon¬ 
strated the frequencv of reflux from the colon vna the ureter to the renal pelns 
unless a prev entativ e v ah e-hke-mechamsm was used (fig 1) Their mdependent 
proposal rev erted to the subserosal tunnel of the colon for the ureter to prev ent 
reflux 


Read at annual meeting of Wettem Section of Vmenean Urological Association Sm 
Francvco Calif Vpnl SO-Mai 3 1056 

• Jewett H J and Strong G H Inatrating carcinoma of the bladder Relation of 
depth of penetration of the bladder wall to incident? of local exteikion and mcta^tasi^ T 
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ySide Of Ai\A5i;on\osi5 

Fig 1 Wej ranch and Lcadbetter combined anastomosis using submucosal tunnel and 
mucosa-to-mucosa suture of ureter to colon 


Table 1 Urelerocoltc anastomosis (1946-1956) 


Method 

Livlob 

Result 

Flocks, 3 

3 

1 

Constricted 

Renal infection 

Barnes, 6 

6 

Constricted 

Renal infection 

Nesbit, 10 

3 

Most expired of neoplasm 

Miscellaneous, 6 

0 

Expired of extensive neoplasm 

Mathisen, 7 

1 

Expired of neoplasm 

Tuo died of serum hepatitis 


Gilchrist and Merncks'^ utilized the distal segment of the ileum and ascending 
colon as a separate reservoir for urine Bncker* developed ureteral anastomosis 
noth a segment of the ileum whose terminal portion opened directly on the 
abdomen It was developed chiefly for patients requiiing extensive removal of 
the pelvic organs but has been used when only the bladder was extirpated 
Creevy" has summarized the difficulties attending the atavistic reversion to 
the cloacal state as due to ascending mfection, mtracolomc pressure, constriction 
of the anastomosis and induction of acidosis Smaiko*° quotes various authors 
and their disappointments Lloyd and Baumrucker" stated that pyelonephrita 
was inevitable and ultimate m a high percentage regardless of techmque utilized 
or the skill employed But they also stated that ureterocutaneous diversion re¬ 
sulted m constriction at or below the margm of skin, renal calcuh and pyelo- 
nephntis mth the additional esthetic objection of the patient wearing tubes or 
devices on the abdomen Lapides'* found urographic abnormalities in 77 per cent 

* Bncker, E M Functional results of small intestinal segments as bladder substitute 
following pelvic evisceration Surg , 32 372, 1966 

' Creevy, C D Facts about ureterosigmoidostomy JAMA, 161 120-123, 

Sinaiko, Edmn Artificial bladder from segment of stomach and studies of effect 
unne on gastric secretion Surg , Gjmec A Obst , 102 433-438,1956 „ 

"Llojd.F and Baumrucker, G Cjstectomy for carcinoma of the urinari bladder ourg, 

Ginec A Obst , 97 684,1963 j+rnn‘i 

Lapide^ J Mechanism of the electroljte imbalance folloiving ureterosigmoia tra 
plantation Surg,G}nec A Obst 93 691,1951 
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Fig 2A Fig 2B 


Fig 2 Xew method for ureteromtestinal anastomosis (Mathisen technique) A, prepar¬ 
ing flap and closure around ureter B, closure of colon and view within colon (Courtesj of 
Mathisen, Willj Surg , Gynec &. Obst , 96 255-268, 1953 ) 


after recurrent pyelonephntis Ferns” noted that hyperchloremic acidosis occurred 
m 79 per cent of the 141 patients Bncker” stated that 30 per cent of 106 patients 
had pj elonephritis mth ureteroileal anastomosis 

Table 1 epitomizes the tj^ie of anastomosis utihzed m vanous patients by the 
author The number of patients is tabulated along with those hvmg after vanable 
penods of time The resultant course of the majont}' of these patients is also 
shown, the chronological order of the method utilized ranges from above down- 
w ard The vanous types of Coffey procedures w ere deleted because of the ills 
attending patients subjected to this method and obsenmd elsew'here 

Personal expenences and discussions wuth others had caused me to decide on a 
spatulate mucosa-to-mucosa ureterosigmoid anastomosis and diverting colos¬ 
tomy This 1 irtually prevents the patient’s haiung ascending pyelonephntis and 
attendant chemical imbalance 

However, IMathisen” of Oslo, Norwaj-^ has applied penetrating obsenmtion 
to adapt still another method of ureterointestmal anastomosis He had been 
dissatisfied with the direct or tunnel procedures because reflux up the ureter 
could often be demonstrated after the introduction of contrast media in the rec¬ 
tum He had obsen ed that ureters m birds opened into the rectum on a small 
papilla smular to the common bile duct and thus w ere compressed b}^ mtracolomc 
pressure He demsed a full thickness flap of the colon w all to surround the ureteral 
tip (fig 2) The ureter is cut straight across and fixed obhquely to the sigmoid 
with 0000 chromic catgut with atraumatic needle The colon is then incised along 
this margin with sufficient length to correspond with the circumference of the 
ureter It is then incised parallel to the ureter for a distance of 2 to 3 cm and the 


n,o2rn;i ' J AM A ’(gt, bilateral urctoro sig- 

isolaJedfleal Tegmonr Sm^’G^ nef 2 of bladder substitution 

rep:ry"ll!;rG''noc' A mastonios.s A preliminari 



176 


DONALD C AULCOLM 


Interrupted sutures are then utihzed to attach this 
bon el flap to the margin of the ureter and thus form a tube around it Continuous 
sutuies are then extended up the flap to coapt its margins A tube is inserted in 
rbp a ^ renal pelvis and the other tip withdrami through 

bougie Bleeding points aie readily controlled by 
f ^ ne nee e electrode Bowel incision is then closed o^er the newlv 
nr, ^ in transverse manner by two layers of suture Mathisen reported 

+ of ^ stating that postoperative results had been encouraging and 
satisfactory m each 


ui^ niethod has I een used for 7 patients from 1953 onward, it is 
egre e t at only one is now' living C E w'as operated on in 1953 at which 
rme cjs ectomy was performed because of infiltrating sessile type of lesical 
carcinoma reteral intubation was not resorted to Moderate ureteral and peine 
a ion nn t e left side was present thiee weeks after operation (fig 3, A) He 
experience pj'elonephiitis to a moderate degree on three occasions in the ensu 
mg mont s At that time excretoiy urography revealed mild dilatation of the 

experienced pyelonephritis once on this side (fig 
j ) ne year after the opeiative piocedure blood chemistiy studies revealed 
blood ur^ mtrogen of 16 mg per cent and serum chlorides of 108 m/Eq , which 
continued until his demise Pyelograms were essentially unchanged but m the 
upnght position, diainage seemed unimpeded (fig 3,C) The patient expired m 
f ° biliary cinhosis I w'as unaw'aie of his demise but was 

mtormed that the anastomotic site did piesent a good nipple with no encroach 
men on e ureteral lumma There W'as little erudence of pyelonephritis while 
the pigment precipitated within the tubules is bile (fig 4} 

M H , aged 70, had a nonfunctionmg light kidney due to 3 cm flattened 
mrasne epit ehoma of the bladder Ureteral intubation with short polyrmyl 
u mg was use at operation His lecovery was qmte good from the operatue 
procedure until the tenth day at which time the Chemey curvihnear lower ah 
mma incision separated m its midportion Absorbable catgut sutures had been 
n j roapproximate the fascial laj'ers and wire sutures had not 

een use s w as regrettable since this precept has been utilized in nearly all 
instancy m which elongated incisions have been made The Chemey mcision 
does not seem to afford any greater access to the bladdei than the well retracted 
long midline mcision Good right renal function was evident 3 months after 
cystectomy and anastomosis (fig 5) This patient had three bouts of cerebral 
embolism resulting m partial hemiplegia from w'hich he made rather rapid 
recovery He acqmred bronchial pneumonia which w as fatal nine months after 
e operative procedure Preoperative nonpiotein nitrogen was 50 mg per cent 
w'hich rose to 80 three days after the operation and subsided to 35 within 3 
months, it was 40 shortly before his demise 

B K , aged 58, w as only aw are of urethral bleeding shortly before exammation 
w inch revealed a nonfunctioning nght kidney due to a 4 cm sized epithelioma 
of the bladder Her postoperative course w as marred by the fact that an or erly 
long 20 cm section of polyvm 3 d tubing was used for the left ureter The colon 
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Fig 4 Patient died of biharj cirrhosis Little evidence of pyelonephntis Biliaiy p'g 
ment precipitated within tubules 



Fig 6 Three months after Mathisen anastomosis Nonfunctioning nght kidnej 
operativelj Kidney is now functioning Left pyelogram is less distinct, but reveals go 
function 

provimal to this area attached infenorly to the ihac vessels of the peh^is and the 
splint tip coursed into this portion of the colon It v as removed transcolonicallj" 
5 weeks after the first operative mtervention Moderately soft calcareous mate¬ 
rial was seen m the infenor calyces at that tune with moderate ureteral dilatation 
and pyelectasis This patient had bouts of pyelonephntis controlled by mter- 
nuttent mjections of 200 mg neomymm t^ertebral metastases became endent 
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Fig 6 !Mathisen anastomosis Xonconstnction of ureteral lumina These vrere photo¬ 
graphed after formalin fixation Segment to left reveals papdla, segment to nght shoivs left 
ureter retracted to one side 

month before her rather sudden death apparent!} due to cerebral metastases 
Creatinme of 1 6 rug per cent tvas found on the day of her death Small segments 
of the remoted colon and ureter appear m figure 6 The one to the left reteals 
rather a good papilla and represents the dilated nght ureter tvhile the nght hand 
figure IS from the left ureter ret eahng retraction of the lumen to one side This 
IS the ureter t\ hich tt ould not dislodge its long polttunvl sphnt t\ hich tvas later 
removed transcolonicalh A moderate amount of mucoid purulent matenal tvas 
present m the left kidnev t\ hfle the nght tvas moderate!} scarred and contracted 
from ureteral blockade tthich occurred preoperatit ely There t\as no calcareous 
matenal m the left renal peltus 

In spite of the fact that onl} one patient has surnt ed more than 2 } ears, it 
seems to me, still, that this mat afford an excellent procedure of combinmg both 
unnan and intestinal functions bt ttat of the colon In the event of dilatation, 
p\ cloncphntic bouts or acidosis, a proximal colostomt would be indicated 

DISCUSSIOV 

Almost ant patient can hate ureteromtestinal anastomosis and cvstectomv 
performed as a single stage procedure The follomng patients, however, tnll 
require more '=cdulou‘; evaluation and thcrap} those thronologicallv and phts- 
lologicallt ot or set entt, those t\ ith considerable impairment of the cardiot ascular 
^t'-tem tho-e wtth advanced pulmonart fibrosis, those unth impaired cerebration 
and tho-e who wnll not arccpt or tolerate the nccessan alterations to their mode 
of In ing 

Pontomtn and ilcn-- are ‘-oldoin of con-equcnce bocau‘^ of the excellent control 
of infection alTonlcii In the imolubic >--ulfoncs and noomtcin Intermittent naso- 
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gastric suction usually suffices but routine insertion is not a requisite Incisions 
in the posterior peiitoneum over the uretei aie utilized to fix the descending colon 
in tiansverse manner over the fifth lumbar area This pentoneum then covers 
the anastomosis and lotates the colon m such fashion that the ureter is not com 
piomised by kinking or cuivmg sharply Generous excision of the pentoneum 
over the bladdei, lectum and extended laterally to the iliac vessels affords their 
exposure Areolar tissue and lymph channels are more readily removed along 
vnth the bladder, inferioi ureters, supporting fascias, prostate and semmal ves¬ 
icles This loss of pentoneum militates against its closure, m fact it need not and 
should not be closed since the space occupied by the bladder will collect blood 
and serum mvntmg localized infection Regeneration is rapid and there is little 
hazard of mtestinal obstruction Pei meal drains of fenestrated soft poljmnyl 
tubing afford excellent drainage The abdominal wound is reinforced by reten 
tion, interrupted, multistiand steel sutures over buttons 

Artful apphcation by the anesthesiologist has improved the lot of the 
subjected to long and extensive surgery Maintenance of blood volume gaug 
by the weighed blood loss or more accurately by means of radioactiv’^e lodinate 
albumin is a most prominent factor in improved postoperative recov'ery n 
bation of the ureter is unnecessary in the direct mucosa-to-mucosa anastomosis 
but it should be utilized for either the tunnehng or the Mathisen mpple 
dures to prevent uieteiectasis secondary’- to obstructiv’e edema Long rubber 
woven ureteral catheters may’- be inserted to the lenal pelvis while the other en 
is attached to a colon tube manipulated and wuthdrawn through the anus T e use 
of 10 or 12 cm lengths of beveled, soft, polyvinyl intravenous tubmg provn esan 
excellent sphnt Long heav’y silk sutured to the emergent tip of tubing is apprO" 
piiately knotted for nght and left identification and is directed down the co on 
A stitch of fine chroimc through the ureteral margin and tube retams the tubing ui 
place for 7 to 10 days Free ends of silk emerge from the rectum m a few days an 
are extracted thereafter A four wung, sized 30 to 32 Malecot tube usually pro 
vndes excellent rectal dramage Bulb syringe irrigation is performed three times 
daily and the tubing withdrawal whenev’er fecal obstiuction has occurred 
Neomycm (200 mg) is injected twace daily foi the first w’eek and then ^ 
creased for anothei week oi two postoperatively Nonabsorbable sulfones a 
contmued by oral route foi another 3 weeks to aid m protecting the urina 
sy’stem from infection 


CONCLUSIONS 

Refinements in the technique of ureterointestmal anastomosis have not p^^^ 
vented constnction or protected the kidney from ascending infection m a 

instances + to 

Hyperchloremic acidosis occurs more often wath anastomosis of the ure r 
the colon when compared wath those patients who have colostomy, deal segmen 
or cutaneous exit of the ureter 

Acidosis IS a reflection of renal function It is secondary’ to pyelonephn is ^ 
Patients with ureterointestmal anastomosis must be inspected periodica y> 
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since renal infection and impaired function may occur m a subtle manner m 
patients mth seemmg phj'^siologic balance 

Creation of a valve mechamsm which does not mipede the egress of urme or 
permit reflux from the mtact colon has not been satisfactordj’^ attamed 

Dinsiou of the colon prondes a resen^oir for unne m the rectosigmoid area 
This assures good renal function mth httle hkehhood of infection or the prospect 
of acidosis Colostoni}’’ is acceptable to most patients 

Mathisen “mpple” around the tip of the ureter withm the colon assures good 
renal function m most mstances Proximal colostom}’- maj-^ be performed subse- 
quentty if pyelonephritis, constriction, acidosis, or dilatation occurs 

125 E 8th St , Long Beach 13, Cahf 
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unng the past 60 years occasional cases have been reported in which surgeons 
ut ed the ileum for reconstructive urinary surgery However^ a satisfactory 
evaluation had to avait the advent of antibiotics and present day supportne 
t erapy One of the first successful ureterointestmal transplants performed 
experimentally was to a segment of isolated ileum Tizzoni and Foggi (1888) 
performed a tv o-stage operation on a dog, isolating an ileal segment m the first 
stage In the second stage they did a cystectomy and anastomosed the distal 
end of the ileum to the prostatic urethra after transplantmg the ureters to the 
proximal end of the isolated segment of ileum The dog V as described as ahve 
and ^veR tvo months postoperatively Numerous mvestigators m the early 
1900 s considered the small bowel unsmtable for urological surgery because of 
its primary function of absorption Their experimental animals met rapid death 
when the ureters were transplanted to the small bowel left m contmmty rather 
than producmg an isolated ileal segment 

In the past fev years various new uses for the ileum m unnary suigery have 
been described Doubtless more uses will be discovered At present isolated seg¬ 
ments of ileum are bemg utihzed m five ways 1) for unnary diversion to the 
skin, 2) as a substitute for all or a portion of a diseased ureter, 3) to propel uime 
where normal tomcity of the ureter is lost, 4) to mcrease bladder capacity 5) 
as a valve for urmary contmence 

The small bowel has been found satisfactory for urological surgery because of 
its nch blood supply and mobility It is possible to anastomose it to either renal 
pelvis or the bladder Its tubular structure and strong peristalsis are also of 
paramount importance A disadvantage frequently descnbed m experimental 
animals has been formation of mucus plugs with unnary obstruction As yet this 
has not been a senous factor in the human Its major disadvantage has been its 
absorptive power However, m cases of unnary diversion utihzmg the ileal seg¬ 
ment, such as m the Bncker operation, electrolyte disturbances have usually been 
no problem Bncker (1952) reported 55 ureteral ileal anastomoses and cutaneous 
ileostomy with generally gratifymg results Unne can safely be diverted to an 
isolated segment of extenonzed bowel mthout fear of electrolyte disturbances 
prondixl renal function can handle any mmor absorptive problems These obser¬ 
vations do not answer the question as to what may be expected when ileum is 
utilized foi reconstructive unnary surgery keeping the unnary tract m continuity 
Verj’’ few expenments to answer this question have thus far been reported How- 
ex er, numerous climcal cases have now been descnbed in the hterature, and 
electroLde disturbance has been no major problem Pjuah et al (1955) suggest 


Joseph F McCarthj pnze essay 1956 

Read at annual meeting of Western Section of American Urological Association, San 
Francisco, Calif April 30-i\Iax 3, 1956 
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that sodium and chlonde are probably equally absorbed m contrast to selectnj 
chlonde absorption m the sigmoid They also feel that potassium is absorb^ 
With usual urmary potassium lerels, hyperkalemia can be expected m the 
presence of impaired renal function Before discussmg the specific cases, some 
mention should be made of preoperative management of the patient and surgical 
preparation of the isolated ileal segment 

PREOPERATIVE PREPARATION 

In cases of cystectomy nhere the final decision as to nhat is to be done nith 
the ureters an aits surgical exploration, the bon el should be stenhzed m the usual 
fashion, smce it may be decided at surgery to utilize the large bon el rather than 
the small bon el The small bon el is a relatively clean structure, and the usual 
^ igorous bowel preparation for large bowel surgerj^ which not infrequently leads 
to colitis postoperatu ely is probably not necessary if it is know n before surgery 
that a segment of small bowel is to be utilized Streptomjmm orally for 2 daj's, 
or neomycin foi 1 day preoperativelj' is satisfactorj' Cathartics and cleansing 
enemas make handling of the bowel simpler We consider the msertion of a 
Harris tube into the small bowel an absolute necessity This is done 36 hours 
preoperatu elj, thus allow ing sufficient time for the tube to pass into the small 
bow el The night pnor to surgery the tube is connected to suction to further de¬ 
compress the small bow el for ease of handling at surgerj" Postoperative!}’', with 
this tube in place the fear of a blow out at the site of re-anastomosis is mmmuzed 
In our experience the presence of the mtestinal decompression tube has con¬ 
tributed mimensely to the comfort of the patient postopeiatively 
Wien a surgical appliance such as the ileostomy bag is to be used, it is lecom- 
nieiided that the apphaiice be acquired preoperatively and fitted to the patient 
111 1 anous positions to assure its proper placement on the abdomen wnth respect 
to the waistline since this is of utmost importance to the patient’s comfort 

PREPARATION OF THE ILEAL SEGMENT 

The terminal ileum is used because of its great mobilitj The segment should 
be taken at least G-8 niches proximal to the ileocecal x ah e taking care not to 
disturb the ileocolic artery which is the common blood supply to the distal 
ileum and cccuin (fig 1, d) Before isolating the segment, the mesentcrj should 
be carefulh examined presemng a maximum blood supph to the isolated seg¬ 
ment of ilcnni In dn icliiig the mesentcrj, the incision should go no deeper tow ard 
the base of the incscnterj’ than is absolutely necessarj to mobilize the segment 
ns the chance of disturbing the blood supph is increased the nearer dmsion is 
made to the base of the mesenterx In our cxpcnencc it is ach isable earlj m the 
procedure to tag one end of the segment with a suture to be sure of the direction 
of peristalsis later in the procedure It seems reasonable to place the ileum in its 
new site so that propulsion of unne is m an isopcnstaltic direction 

\fter isolating the ileal segment, the contimntj of the small bowel is restored 
In encl-to-end or side to side anastomosis bringing the isolated segment out 
inferior to it (fig 1, B) Great care is exercised in closing the mesenterj to axoid 
later borniation of bowel through it Tor the smic reason, the transplanted seg- 



184 


JOHN S AHGONTI 


A 




Fig 1 A, common blood supplj to cecum and terminal ileum (ileocolic artery) B, 
prepared ileal segment with intestinal continuity restored 

merit of ileum should later be secured to the peritoneum After preparing the 
segment, the piocedure varies depending on what is planned Of prime importance 
IS a good anastomosis between meters and bow'el wnth the avoidance of stneture 
formation A valve effect at this anastomosis is generall 3 '^ not so important, and 
for this reason ive prefer a mucosa-to-mucosa anastomosis, general!}'- in tw o layers 
utilizing fine catgut 

The specific uses of the ileal segment can now be discussed m gi eater de¬ 
tail 


THE ILEAL SEGMENT FOR UIHNARI WVEHSION TO THE 8MN 

The operation of nieteroileostomy mth cutaneous ileostomy was populanzed 
by Bricker W'ho used it for urinaiy diversion m cases of pelvic einsceration when 
it w'as necessary to lemove the sigmoid In these cases the ileum acts as a conduit 
rather than a reservoir as is the case wnth the intact sigmoid In addition to its 
use in cases of radical surgery for carcinoma, the ileum has been successfully 
utilized as a means of dnerting urine in children and m paraplegics with fecal 
and urinary incontinence We have not yet had experience with such a case and 
w'ould imagine it is probably quite difficult to decide at w hat stage m the course 
of a disease process this procedm e should be performed 

HecentW w e found another use for the ileal segment as a means of dn erting 

the urine 




Fig -1 p\ eIoileo'tom\ \nth cutaneous iIeostotn\ B po^toperati\e excreton uro¬ 
gram Retrograde filling of ileum demonstrates ileum in case of p\ eloileostomx with cutane¬ 
ous ileo«tom\ 


A 2S-t ear-old niau (H HJN'o 15374) had pulmonarx , bilateral renal, and bone 
tuberculosis since childhood Right nephrectomx had been performed at an early 
age because of ad\ auced disease on that side and the presence of tuberculous 
cxstitis Sex ere stncture later de\ eloped at the left ureteroi esical junction 
necessitating a cutaneous transplant for drainage of the solitan left kidnej 
This functioned satisfactonh for some time but exentualb became obstructed 
making nephrostomx necessan This in turn functioned satisfactonlx for about 
three x ears but became mcreasinglx more difficult to handle and to cathetenze 
The patient passed calculi through the smus tract on one or tx\o occasions After 
much consideration and consultation it was elected to perform a px elodeostomx' 
(fig 2, A) intli remoxal of the renal calculi This x\as done on August 2, 1955 
isolating a segment of temimal ileum and then bniigmg it nith its mesenterx 
through the mo-enterx of the descending colon thus placing the isolated segment 
in a rctropentoneal position The proximal end of the isolated segment xvas easilj 
mobilized to the pelx is of the left kidiiex The distal end of the ileum xx as brought 
out on the left loxxer abdomen xxell axxax from the umbilicus and antenor-supenor 
spine of the ilium to insure satisfactorx fitting of an ilcostomx bag 

Tlie paticm is able to handle the bag bx himself and finds its position much 
more ‘-ati'factorx than a flank nephrostomx tube He report'; xxath pleasure that 
for the fir-t time m maiix xcar& he ha*; been able to appear on the beach in a 
bailung 'nut It i- planned to attempt to incrca'^e the bladder capacitx and restore 
unnarx rontmiiitx at a later date Thuefar the blood urea nitrogen has remained 
normal with flight mcrca=e m plasma chlorides Figure 2 R i;- a postopcratixc 
cxcretorx nrogrim It x\a'- intcreAing to note that at the time of thc-e pxclo- 
grani- the ilium lould not be demonxtntcd For the "^akc of a defimtixc radio- 
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graph it ^^as necessary to instill radiopaque material in a retrograde fashion b}' 
means of gra^'lty This has been noted by others and suggests that actn e pen 
stalsis in the ileum probably tends to dimmish reflux of urine mto the kidne}^ 

Bricker revieu ed the complications of ureteroileostomy as a means of urinary 
diversion in 55 tiansplants There weie 2 deaths directly attnbuted to the tech 
mque of ureterointestinal anastomosis and preparation of the ileal segment 
Two additional cases expned following convulsions, the cause of which remained 
unexplained even after autopsy Expeiimental studies by Tasker (1953) would 
suggest that hyperkalemia might have been the explanation for death in these 
2 cases Early postopeiative complications also included 3 cases of intestmal 
obstruction relieved by nonoperative measures A permeal urinary fistula and 
transient anuiia developed in one case Cultmes from ileal segments were rarely 
sterile and chieflj'^ revealed colifoim bacteria 

A personal case ni which the author utilized the Bnckei operation for palha 
tion in a case of bladder cancer is included in this discussion because of the verj' 
good results obsenmd pyelographically The patient’s clmical course was not 
altered considerably b}”^ this piocedure However, following the Brickei operation 
he w'as not disturbed bj'^ unnaiy frequency, hematuria, or bladdei pain 

A 69-year-oId man (H H No 106341) had a transuietliral electroresectioii of 
the pi estate for benign h 3 qierplasia several months previously At that tune a 
small lesion wms noted in the bladder and resected It wms reported as transitional 
cell carcinoma invading the muscularis It w'as elected not to perfoim cystectomy 
(m retrospect, a wrong decision), and the patient failed to letum for followup 
examinations Several months later he appeared wath severe hematuna of several 
days’ duration requiring blood transfusions and transurethral resection to con 
trol bleeding from a large recurient bladdei tumor extendmg into the prostatic 
urethra Bmianual examination disclosed a fixed, palpable mass The blood urea 
nitrogen wms normal, but excretory^ urograms show'ed severe hj'^dronephrosis on 
the nght due to ui eterovesical obstruction and no function of the left after 
several hours An antegrade pyelogram (Casey and Goodwun) on the left side 
demonstrated severe hj^dionephrosis also due to ureterovesical obstruction (fig 
3, A and B) Roentgenographic studies of the bones disclosed a metastasis in the 
left femur at its distal end A Bi icker operation was performed for palliation on 
luly 7, 1955 leaving the bladdei in situ Postoperative pyelograms demonstrated 
prompt bilateral renal function wuth much improvement m the appearance of the 
left hydronephrotic kidney (fig 3 C) The patient expired two months later 
from inamtion and cancer At the time of his death the bone metastasis had groivn 
m size to be palpably apparent, and the bladder tumor extended mto the shaft 
of the perns Throughout his postoperative course and to the time of Ins death 
the blood uiea nitrogen lemamed normal wuth no electrolyse disturbance and no 
episode of pyrnlonephritis He was relieved of bladder discomfort 

THE ILEUM USED XS A SUBSTITUTE FOR THE URETER 

There hax e been about 25 cases of this nature reported In these a segment of 
ileum has usually been utilized to replace a long strictured area in the lower third 
of the ureter after extensive pelvic surgery for carcinoma These cases are not 




iiincnablc to repair of the ureter bj means of a filaikler flap We ha\e followed 
Midi a nse for two ^ea^s since substitution of a segment of ileum for the right 
lower ureter 1 he patient had a Werthcim operation and later a uretero- 
^agIllal listula ind destruction of the lower third of the right ureter de\ eloped 
1 igure-1, 1 shows the method of right ileal substitution and figure -1, B represents 
an eirh postoperatnc p\clogram demonstrating the deal segment and its rela¬ 
tion to the bladder A recent cxcretorj urogrim disclosed prompt function with 
imiiimal Indronciilirosis The patient has done well, with no electrohtc dis- 
turliame- '^lic has sonie incontinence of urine when m bcil at night but does not 
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Fig 5 Fjo 0 

Fig 6 Bilateral ureteroileostomy for utricturod ureters 
Fio 0 Ileocystoplasty 


leak uiinc duiing the day Tins pioccdurc lias also been aiiued out foi bilateral 
ureteral stiictuics (fig fi) by Mooio ct al (3950) with good early lesult.? In addi¬ 
tion to this use in patients with lowci iireteial strictures, it has been employed 
by Baum with success foi a stiictuie at the uretcropclvic junctuie m a solitary 
kidney winch leinained uinmpioved aftci tlnee conventional plastic pioccdiires 
Pyrah has utilized a segment of ileum to icplacc a portion of ureter removed 
because of pnmary uicteral papilloma oi (aicinoma If one is certain that siieh 
lesions aie piimaiy m the uietci lathci than implants fiom the kidney, thcic is 
no {ontraindicatiori to handling such a tumor in this maimei 

Tlin 11 I AL SIGMINT lO I’liOPI O UKINl WHIN NOllMAH TONICITl 01 
nil UllllLU IS AI3S1NT 

For completeness tins is mduded in uses of the deal segment, although no 
truly satisfactoiy investigation has been lairicd out as yet It seems reasonable 
that m congenital atonic urcteis some good miglit come fiom icplnnng the 
ureter with a tiibulai structure like the ileum wlinh possesses stiong peiistalsis 
Baum attempted siuh a pioccduieon an 8-ycur-old gnl vho had bilatcial uicteio 
vesical stenosis uith bilateial hydronephrosis and hydrouiclei .Slie earlier had 
reimplantation of the loft uictei Mith icpcatod uiinary tract infections post- 
operatively duo to reflux I’he left ureter was replaced by ileum and uilhiii one 
j^car post operatively she had three episodes of iinimiy tiact infection Pyelo 
grams lemained unchanged Flic uinic giadually c leaiecl of mucus and contained 
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only 5-C i\hite blood cells Cultures r ere ne\er sterile While one such case can¬ 
not alloR us to dran definite conclusions, such information should be retemed 
for possible use m anj severe situation where other treatment has failed * 

THE ILETTM TO INCREASE BEADDER CAPACTTA 

Comelaire (1950) and Cibert (1954) ha\e contributed to knon ledge of this 
subject m carrjnng out their work on the contracted, inactive tuberculous bladder 
Cibert reports 23 cases of ileocystoplasty with rehef of unnarj’^ frequencj’' and 
return of contmence In many instances there v as appreciable improvement m 
the sohtarj" hj dronephrotic kidney Ferns (1955) reports good results foUowmg 
ileocj stoplasty m a case of contracted bladder secondarj' to mterstitial cystitis 
no longer respondmg to com entional treatment Figure 6 illustrates one method 
of ileocjTtoplastv 

THE ILEUM AS A AALVE FOR CONTINENCE 

Smith and Hmnian (1955), dissatisfied vnth the usual management of children 
with unnarj leakage secondai^^ to neurological disorders, conducted a senes of 
expenments m the dog anastomosmg the ileal segment to the bladder ui an anti- 
penstaltic fashion, bnngmg the proximal end out on the abdomen The} found, 
after closing the a esical neck, that if sufficient length of ileum was used, the dogs 
w ere continent B} producmg an mtussusception m the ileal segment, they be- 
licAed that the bladder would reraam full until cathetenzed or until it became 
OAerdistended With that knowledge they haAC recommended usmg the proce¬ 
dure on children with the idea of closing the bladder neck and cathetenzmg the 
bladder when full, thus ai oidmg an mdwellmg catheter A final report from these 
w orkers w ill be of interest Regardless of outcome, know ledge gained from these 
experiments is of permanent a alue With this information other uses for the deum 
m unnan tract surger} might be conceu ed For example, in case of exhensiA e 
trauma to the urethra and sphincter beiond reconstructiA e plastic repair, a 
“urethra” could be constructed in an antipenstaltic manner from the ileum and 
brought out on the lower abdomen or perineum through a skm flap which would 
act a« a unnar} conduit A\nth hope of achicAing contmence if the length of ileum 
IS adequate 

SUAIMARI 

4 he adiantages and disadi ant ages of the isolated ileal segment, as well as its 
\arious uses in unnan tract surgeri, liaAc been discussed Three personal cases 
cxcmplifi mg these uses are presented One is a case usmg the ileum as a means 
of unnan dncrsion (Bnckcr operation) Vnothcr represents use of ileum to 
aclueie ‘•atisfacton p\elocutaneous unnan ducrsion m a patient with a soh- 
tan kidncA md scAcrc tuberculosis V third is a case m which the ileal ureter 
was cniploAcd following damage from cxtcnsiAe peh ic surgen 


cox CLL SIGNS 

1 lie i-ol itcd lied segment n a satisfacton structure for use m reconstructiA c 
unnan tnet s„rgcr\ rurtlicr clinical inc of this AaUiablc stnicture m cases 

nuK^:,V,rncr 'opment n, soicr.I case of 
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sinnlai to those discussed is justified Other neiv uses for the ileum m urologj 
may yet be developed 

The author vushes to express appreciation to Dr Willard Goodwm and Dr 
Elmer Belt of the Department of Urology and to Dr Beryl Averbook of the 
Department of Surgery for their gmdance, adnce and encouragement Photo 
graphs b 3 ’'Mr Wilham Maitinsen and the photographic laboratory at Wadsworth 
Hospital made possible a graphic presentation of the work 
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BJale™l ureteral l,g. W aud t ar.ous mod.ficat.oaV ha, e '“''E j'"'" 

method for inducing uremia rapidly in experimental animals Mlioiigh bOme 
serum constituents such ns creatinine, guanidine and phenol ha\c been cxchi 
as causative of uremia,’-' no substance or group of agents has been ulcntihcd as 

^^ItTrelsonable to assume that the “toxin” of uremia, nhethcr proiluced 111 the 
kidney or elsewhere, would appear in plasma as a non-dinlj7ablc' proteiii-likc 
factor’ ® Therefore, a suiwey of serum proteins In filter piper electrophoresis’ 
should disclose any sigmficaiit qualitative changes 111 serum piotciii coiifiguratioii 
Besults of such an analysis, performed on sera of dogs made acutely uremic In 
ureteral ligation and sustained for several daj's 111 this state bj use of 1011 ex¬ 
change resins,’’ are herein reported 


IIATEHIALS XNTJ METHODS 


Mongrel dogs of both sexes, of iar}ung ages, and about 12 to 25 kilograms 111 
weight, were subjected to bilateral distal ureteral ligation and section through 1 
midhne mtrapentoneal incision under intravenous “vetcrinarj’’ nembutal” 
(Abbott) anesthesia, m dosage of 5 mg per kg body w eight 
In one group (group 1), consisting of 15 animals, no therapy was given post- 
operatively The usual sunuv al penod in this group w as 72 (±10) hours (table 1) 
Although intermediate data w ere similar in every instance, sev en of these dogs 
were excluded from the study because they died unobserv'cd dunng the night 
The remaimng 8 dogs w hich w ere acceptable for the study w ere sacrificed v\ hen 
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Similar to those discussed is justified Other nen uses for the ileuni m urologj 
may yet be dei eloped 

The author uushes to express appieciation to Di WiUard Goodwm and Dr 
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Hospital made possible a graphic presentation of the work 
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T 2 Marl cd deration of scrim alpha S olobxihn in prolonged i.rcm.o 
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once dailA thereafter 15 gm sodium salt carbow he acid tvpe ion exchange resin 
was admimstered m 2 minutes bx bulb sxTinge through a stomach tube 4t the 
same time, snmJarh mixed m about 50-75 cc nater, 15 gm hxdrogen cicle 
carboxxhc acid type resin xvas rapidh instilled bx rectal tube each dax 

Imtiallx, electrocardiographic recordings n ere made dailx, as n ere determina¬ 
tions of blood urea mtrogen, sodium, potassium, chlondes and bicarbonate 
Since these x alues assumed uniform patterns at thesex eral differentstudypenods 
throughout progressing uremia, thex xcere discontinued These ancillarx data are 
not reported here, inasmuch as thex demonstrated onlx xrell-knoxx-n acidotic, 
hx-perkalemic alterations 

In imtial detenmnations the apparatus and techmque desenbed bx Osserman 
and Laxx-lor'* xrere used * The patterns first recorded xvere dupheated in all subse¬ 
quent studies (The latter xvere performed xnth the Model Xo l-i04 electrophore¬ 
sis apparatus manufactured by the Research Specialties Co , Berkelex, Cahf ) 
Four senim specimens, each of 2-lambda xolume, xvere apphed to the same 
tVhatman Xo 1 filter paper stnp for a tj-pical electropboretic migration The 
filter paper stnp xvas xvashed m buffer solution, blotted free of excess buffer and 
alloxved to equihbrate at 500 x-olts xnth 3-i imlhamperes current for about 30 
Hunutes pnor to apphcation of the serum samples Best resolution of serum 
protem components xvas achiex-ed by mamtaunng a constant 500-xolt, xanable 
3-0 milhampere current for 5-G hours, usmg a 0 09 IM x eronal buffer, pH 8 6 m 
12 per cent propvlene glycol at room temperature T (The latter agent served to 
minimise distillation from the filter paper) Bromphenol blue xvas apphed to the 


“StevrartjH J , Shepard, E M andHorger, E L Electrocardiographic manifestations 
of potassiiun deficiencx Am J Med , 6 821-S27 19fS 

O'serman, E F and Lavrlor D P Abnormal serum and unne protems in thirtx -five 
c^cs of mnltiple mveloma, as studied bx filter paper electrophoresis Am J Xled 18 46'’- 
476 1955 


* Sincere thanks are due Miss Lawlor for the electrophoretic determinations performed 
in NeXT lork, in the preliminarx portions of this studx 

t Optimal conditions of the electrophoresis were amved at bx xarving buffer concen 
(lOU^ A migration (4-12 hours), current (2-10 mA), and voltage 
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Table 1 Status of sertm alpha S globulin following ureteral ligation 



considered terminal (or unlikely to survive throughout the night) by thoracotomy 
performed under small doses of intravenous nembutal The chest was opened in 
order to excise the beating heart for study of myocardial cholinesterase, as 
reported elsewhere " 

In group 2, 9 animals were sacrificed and considered acceptable according to 
the consideiations indicated for the preceding aggiegation In the present group 
the animals were maintained postoperatively by oral and rectal admimstration of 
ion exchange resins,* ^ and by parenteral flmd admimstration, as will be noted in 
detail later As indicated in table 2, these ammals sumved 96 to 150 hours 
The control group (group 3) consisted of 10 dogs, apparently m good health 
grossly, which were untreated either by operation or supportive measures 
Serum specimens were drawn from leg vems on 2 separate occasions in the 
control animals and preoperatively in all others Following ureteral hgation, 
serum specimens v ere taken every 8 hours After clotting, the serum was aspi 
rated, stored in sterile containers at 4°C and subjected to electrophoresis within 
8 hours to 30 days t In addition, just prior to sacnficial thoracotomy, the blood 
was collected from a caiotid artery and sumlarly stored This blood was subse 
quently subjected to sodium sulfate precipitation for separation of alpha-2 
globuhn in quantity 

All animals in group 2 were given from 200 to 400 cc flmd by hypodeimoclysis 
once daily, staiting ivith 5 per cent dextrose in 0 9 per cent sahne solution at 12 
hours aftei ureteral ligation, and 5 per cent dextrose m water each day thereafter 
untd sacnficed No oral intake was afioved, but 24 hours after operation and 


“ Fmkle, A L and Smith, D R Alterationa of m 3 ocardial cholinesterase and potas 
Slum in uremic dogs In press , 

* The ion exchange resins 11 ere generousli provided bj Dr E L Marlz, Eh Lilb and 
Co , Indianapolis, Indiana 

Danonski, T S , Greenman, L Mateer, F M , Parsons, W B , Weigand, F A , Mei 
melstein, H and Peters, J H Carboxxlic cation exchange resin effects in dogs J Clin 
Investig 30 984—994, 1951 tj a 

t No difference in electrophoretic migration was observed mthin 30 dais Random 
determinations remained unchanged up to 3 months 

** Milne, J Serum protein fractionation A companson of sodium sulfate precipitation 
and electrophoresis J Biol Chem , 169 695-699, 1947 
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Fic 1 Gtiduil lucreite m scrum nlplin 2 globulin (dog U R 2) Stiin inlonsitj in- 
orenxed dunng eich da\ of increaxed xunuil in iircmin Rarcnlcril fluids puis oral ana 
rectal ion exchange resins instituted commencing 21 hours after bilateral ureteral ligation 




Fir 2 Comparisons of normal and uremic serum alpha 2 globulin Uppermost electro¬ 
phoretic migration represents a tipicnl pattern from an imtroated “control” animal of 
group 3 

Middle line depicts elexation of alpha 2 portion of serum protein of dog U-7 (group 2) 
at 72 hours after ureteral ligation Ko subsequent treatment Sacrificed at SO hours, since 
01 ernight sumi al iinliheh 

Bottom pattern illustrates depth of stain iiitensitj of alpha 2 globulin area taken from 
animal kept able bi parenteral fluids and ion exchange resins to 160 hours follouing bi- 
1 iteral ureteral ligation (dog U R 9, group 2) 

Supplcmeutan line indicates good separation of alpha 2 globulin bx differential sodium 
sulfate precipitation Slight residuum of albumin is seen in this instance, but better elimi 
nation of this fraction is usual 
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serum specimen pnor to electrophoresis m older to visualize the migration of 
protein (mz , the dye pieceded the albunun) Folloinng electrophoresis, the 
filter papei stiip vas blotted and dned at 80°C, then stained vhile still vann 
in a satuiated solution of Buffalo Black (National Aniline Div, New York 
City) m 40 per cent ethanol—10 pei cent acetic acid for 10 minutes The filter 
paper stnp was then vashed repeatedly m the ethanol-acetic acid mixture to 
remove excess d 3 "e and, finallj'', blotted dr 3 " 

Lastl 3 '-, in order to verify the elevated fraction of serum protein m these 
urermc dogs as alpha-2 globulin, differential salting-out was perfoimed according 
to the sodium sulfate method of A'lilne Filter papei electrophoresis substan 
tiated the identity of the alpha-2 globulin thus salted out fi om intenml serum 
specimens duimg uiemia and also fiom aliquots of semm dravn during the 
sacnficial exsangmnation of each experimental animal 


RESULTS 


The 8 ammals of group 1 appeared moribund within 48 to 90 hours follomng 
uieteral ligation Sacnficial exsangumation-thoracotomy was usually performed 
within 60-80 hours As indicated m table 1, there was elevation of alpha 2 
globuhn m the exsaugmnatmg serum and m interval specimens starting at about 
24 hours after ureteral ligation m most cases and in all instances inthin 3 
hours , 

Although no classification was devised for the qualitative enhancements o 
sei um alpha-2 globulin vith longer penods of survival in the uremic state, sue 
a tendency vas suggested by gross visual scanmng and compansons of the 
electiophoretic patteins No quantitative measurements of electrophoretic re 
suits V ere done 

Figuie 1 illustrates progiessive elevation of serum alpha-2 globulin each ay 
following ureteral hgation and adimnistration of ion exchange resins (dog U-R- ) 
Figme 2 demonstrates normal, “medium sumval” and “prolonged sunnva 
patterns of protein migration by filter paper electiophoresis of uremic sera 
These are compared vnth the “salted out” alpha-2 globuhn derived from i 
ferential sodium sulfate precipitation 

In table 2, levels of sei um alpha-2 globulin are recorded for those amma s m 
■uhich uremic sunnval was prolonged by admimstration of flmds and of ion 
exchange lesms after ureteral ligation Again, serum alpha-2 globulin is seen 
consistentl 3 ^ to be elevated Preliminary studies b 3 '' differential sodium su a e 
precipitation of the alpha-2 globulin fraction mdicate that quantitative increase 


develops as hfe in urenua is prolonged 

The tables reveal that changes in urenuc seium alpha-2 globulm were 
and clearb'- demonstrable by the electrophoretic and staming techmque emp oy 
in this study 24 houre after ureteral ligation At the other axTreme, the critica 
period for demonstration of marked concentration of alpha-2 globuhn seeme 
to be 72 hours after ureteral hgation Although not shown in table 1, severa 
ammals in group 1 not treated vuth parenteral fluids or ion 
mamfested a sharp nse m the alpha-2 globulin be 3 mnd 72 hours The 
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Fig 1 Gradual increase m serum alpha-2 globulin (dog U R 2) Stain inte^itA in 
creased dunnc each dai of increased sumral in uremia Parenteral fluids plu' oral and 
rectal ion exchange resia' instituted commencing 24 hours after bilateral ureteral ligation 





m 



I 




Fig 2 Comparisons of normal and uremic serum aIph3-2 globulin. Uppermost electro¬ 
phoretic migration represents a ti-pical pattern from an untreated ‘control” animal of 
group 3 

Middle bne depicts elevation of alpha-2 portion of «erum protein of dog U-7 (group 2) 
at 72 hours after ureteral ligation Xo subsequent treatment SacnSced at SO hours, since 
o\ ermght survival unlikeh 

Bottom pattern illustrates depth of stain mtensitx of alpha 2 globulin area taken from 
ammal kept alive bi parenteral fluids and ion exchange resms to 150 hours following bi¬ 
lateral ureteral ligation (dog U-R 0 group 2) 

Supplemental^ line indicates good separation of alpha 2 globulm bx difi'erential sodium 
'ulfate precipitation Slight rc'iduum of albumin is seen in this instance, but better elimi¬ 
nation of this fraction is usual 
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this elevation did not occur only m those dogs receiving supportive treatment 
after ureteral ligation 


DISCUSSION 

The significance of the rise in serum alpha-2 globuhn m acute canine nrenna, 
as demonstrated m the present studies, is equivocal and subject to vanous 
interpretations Firstly, it can not be stated whether the cntical metabolic al 
terations nhich cause uremia^ oi develop during uremia are reflected in the 
sei um protems or in their electrophoretic migrations Secondly, it is not knomi 
whether the “uremic tovm” is produced normally in the kidney, or only m the 
damaged kidney Also to be considered is the concept that the kidney may be 
mjuied in its futile attempts to excrete a protein-hke material produced else 
n here in the body Thirdly, change in serum alpha-2 globuhn is not umque to 
uremia and such alteration may be irrelevant Finally, as a general pomt, dem 
onstration of a quahtative change m serum protein is inconclusive per se and 
falls short of identifying other tjqies of measurable and unmeasured serum 
components 

Smce the fundamental chemical changes m uremia are unknoivn, the present 
report was mtended only as a prehrmnarj^ survej’^ In that vem, quahtative elec 
trophoresis was applied Quantitative separation of the alpha-2 globuhn and 
its sub-fractions'^ may be contemplated and the physiological effects studied 
in experimental animals 

Houck'® has been able to keep bilaterally nephrectonuzed dogs ahve and 
actii e for several months In nen of this starthng result and the known uremic 
influence of renal damage in chrome glomerulonephritis,®® it may be debated 
whether the kidney plaj^s a direct or key part in the etiologj'^ of uremia On the 
one hand, pre-renal azotenna causes elevation in serum non-protein mtrogen, a 
basic cntenon in defimng “uremia ” On the othei hand, the kidney may produce 
an enzyme, 111166 “urerma” develops, which acts upon some cireulatmg sub 
strate, or ince versa ’’ As another possibihty, products of deranged metabolism 
or debris from tissue damage anywhere m the body may pioduce anatomical 
and phj'^siological mjury to the kidney as the latter organ encounters these sub 
stances in its excretory role 

Renew of the hterature reimals that alteration of serum alpha-2 globuhn has 
been found electrophoreticaUy mainly m nephrosis'* and infrequently m vanous 

Harnaon, T R and Mason, M F The pathoeenesis of the uremic sj ndrome Medi 
cine, 16 1-14, 1937 

Benhamou, E , Amouch, P and Chemla, E Diagnostic value of alpha 2 globulins and 
its practical interest Presse m^d , 61 1725-1727, 1953 

Jaile, M F and Boussier, G Obtaining a serum mucoprotein, ‘haptoglobin’, m 
homogeneous state Bull Soc de Chim Biologique, 36 959-969, 1954 

” Houck, C R Problems in maintenance of chrome bilaterallj nephrectomized dog 
Am J Phjsiol ,176 175-182 1964 

Bradlej , S E The Pathologic Phjsiologj of Uremia in Chronic Bright’s Disease 
Springfield, Ill Charles C Thomas 1948 

Finkle, A L Histopathological studj of renal tubular reaction following intravenous 
infusion of homologous hemoglobin solution in dogs J Urol , 70 665-676, 1953 
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cardiac and pulmonar}’^ diseases ” Abnormal serum^" and urinary’^ proteins harm 
been found in multiple myeloma, to mention but one condition In consideration 
of the chaiactenstic integnt 3 of the plasma, as nell as its loanable constituenc 3 ^ 
m the role of tiaiisporting vehicle,-* the protein alterations must be studied 
discrimmatmgl 3 '^ Thus, the finding of elcA ated alpha-2 globulin in acutety in¬ 
duced iirenua m dogs can not be construed as pathognomonic of acute uremia, 
or unique to the urenuc state in general 

No extrapolation of expenmental findings in animals can be proposed for the 
human subject Nonetheless, e\penraentall 3 ’^ induced canine uremia and that 
encountered chnicall 3 ' hac e raan 3 '^ features in common Therefore, a sur\'e 3 ' in 
progressive and m rec ersible human uiemia, stemming from diverse mechamsms, 
appears justified and is being conducted Assessment of rate of change of this 
globulm fraction in correlation mth renal biopsies and climcalb’’ observed fluc¬ 
tuations of a gii en patient’s uremia is planned in search for a rapid, accurate 
indicator of “depth of uremia ” 


SUMMARA 

Quahtative elec ation of scrum alpha-2 globuhn was obsen^ed by filter paper 
electrophoresis m acute camne uremia produced b 3 '' bilateral ureteral ligation 
Increase m this protein fraction occurred m 5 of 8 dogs mthin 24 houre and in 
all within 32 hours In 9 dogs kept alive m uremia up to 6 days b 3 '’ parenterall 3 '' 
administered fluid along mth ion exchange resins given orall 3 ’’ and rectally, 
marked elevation of serum alpha-2 globulm began at about 72 hours and pro¬ 
gressed until death 

Several interpretations for this findmg are suggested It is apparently non¬ 
specific T 3 q)es of renal mediation m biochemical mechanisms theoretical^’’ 
fundamental to urenua are mentioned 


Grateful acknon ledgment is proffered to Dr Alfred Gilman, Department of 
Pharmacolog 3 q Columbia Umversity College of Phj^sicians and Surgeons, Nen 
York City, for his counsel m the imtiation of this investigation 


« Putmm, F W Abnormal human serum globulins Science, 122 275-277, 1955 
7-^”i9W ^ phjsiopathologj of the plasma proteins Plasma, 2 
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transurethral resection of the bladder neck 

IN THE FEMALE 

NORjNIAN M NELSON I^GER W BARNES, HENRY L HADLEY and 
R THEODORE BERGiMAN 

om the Department of Surgery {Urology), School of Medicine, College of Medical Evangchslt, 

Los Angeles, Cahf 

Transurethral resection of the bladder neck in female patients is a surgical 
proce lire n hich is infrequently performed It is however occasionally indicated, 

ut many urologists are hesitant to do the operation The mdications for its 
ormance may not alvays be clear, the techmque is not veU standardized, 

e anticipated results may be unpredictable or poor, and the training and 
evpenence of the urologist may be inadequate to perform the operation properly 

REVIEW OF LITERATURE 

There are many lesions vhich may prevent the free expulsion of unne from 
the bladder m the female Table 1 is a classification of these lesions and mcludes 
references to pertment hterature Some of them are best treated b}^ transurethral 
resection of the vesical onfice 

The first recorded transurethral resection of the bladder neck in the female, 
as far as v e have been able to find, n as done by John Caulk m 1921 He obtamed 
an excellent result Since then man 3 ’- cases have been reported (table 2) 

The pathology of obstruction of the female vesical neck was first described bj 
Ambrose Pard m 1575, then agam by DeGroof m 1672 It was not until 1853 that 
^ irchow concluded that the prostatic homologue m the female existed, based 
upon his obsenmtion of urethral glands and retamed concretions m elderl}' 
wmmen Toumeau presented his hjqiothesis in 1889 ^^on Brunn m 1883 descnbed 
the vesical neck glands and glandular nests Glandular elements both urethraUy 
and subtngonally were also described by Albarran m 1909 Considerable con¬ 
troversy’^ has existed m the past as to the existence of glandular hj’perplasia or 
female prostate” types of obstruction m the postenor urethra Excellent articles 
supportmg this opmion are by Renner, Folsom, Young, Huffman, Johnson, 
Beneventi, Powell, Caldwell, Caulk, and Hyams Their findmgs have not been 
supported by Cabot, MacKenzie, or Thompson Histopathology of the present 
senes mcludes and confirms the findings of these types and combinations of 
obstructive lesions 

INDICATIONS FOR TRANSURETHRAL RESECTION OF THE BLADDER NECK 

IN THE FEMALE 

One of the most common syndromes the urologist is called upon to treat in 
the female patient is frequencj’, urgency’’, bummg on urmation and pain m the 
urethra or bladder neck It is not alway’s easy’ to determine the cause of these 

Read at annual meeting of Western Section of American Urological Association, San 
Francisco, Calif April 30-i\Iaj 3, 1956 
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transurethral resection of bladder neck in women 

Table 1 Classtjicah on of obslnict)ona of Ihc female vesical n(ck 

I Congenital 

A Contracture 
B Stricture 
C Valves 

D Ureteroceles and poljTioid mucosa 
E Prolapse of redundant mucosa 
P Muscular hj-pcrtropli) 

G Periurethral glandular hyperplasia 

1 Mucosal enfolds 

2 Suhtrigonal glands of Albarran 

3 Folsom’s “female prostate” 

4 Brunn’s glands 

H hlucosal inclusion cj’sts 
I Neurogenic 
n Acqmred 

A Inflammation 

1 Spasm 

2 Strictures or stenosis 

3 Penuretlmtis mth abscess 

4 Fibromuscular hyperplasia 

5 Granulation tissue 

6 Round cell infiltration (Ijmphoid) 

7 Amj loid 
B Trauma 

C Mechanical 

1 Extrinsic 

a Adjacent neoplasia 
b Foreign bodj 
c Cjstocele 

2 Intrinsic 

a Calculi 
b Foreign bodj 

c Urethral diverticulum with or without calculi 
D Post-irradiatiou 
E Neoplastic 

1 Benign 

a Metaplasia 
b Leukoplakia 
c Poliqis 
d Endometrioma 
e Papdloma 
f Caruncle 

2 Malignant 

a Transitional cell carcinoma 
b Squamous cell carcinoma 
c Adenocarcinoma 
F Neurogenic 

1 Central nerious sjstem 

2 Peripheral nerve lesions 
G Glandular 

1 Virilizing tumors—Cushing’s disease 
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Table 2 Reported transurethral resections of the bladder neck in the female 




No C4S« Reported 

1921 

Caulk (first transurethral resections of bladder neck) 

1 

1933 

Nesbit 

3 

1934 

Hicks 

3 

1934 

Fite 

1 

1936 

Thompson 

1 

1936 

Van Houten 

6 

1936 

Caulk 

12 

1936 

Winsbury White 

2 

1937 

Caulk 

15 

1939 

Thompson 

24 

1940 

Loeb 

1 

1940 

Baurys 

5 

1940 

Young 

3 

1942 

Thompson 

31 

1943 

Mirabile 

1 

1943 

Folsom, O’Brien 

7 

1944 

Engels 

4 

1946 

Coutts, Vargas 

0 

1946 

Melville 


1946 

Jacobson 

3 

1948 

Ritter, Shifrin 

1 

1948 

Dees 

D 

1948 

Shumacher, Henderson 

15 

1948 

Baird, Spence 

20 

1948 

Everett (condemns procedure) 

5 

1949 

O’Bncn, Pinck 

0 

1949 

Powell, Povell 

1 63 

1960 

Emmett, Hutchins, McDonald 

76 

1961 

Howard, Buchtel 

25 


complamts and a thorough urological examination is indicated when the symp 
toms persist 

Collar contracture of the bladder neck TSTien symptoms of cystitis are accom 
pamed by sloivness of startmg to urmate and lack of force of the stream, t ey 
are frequently due to collar contracture of the bladder neck This lesion s o 
be ruled m or out whenever a female patient who has bladder symptoms is 
exammed The piesence of collar contracture of the bladder neck is the mos 
frequent indication for transurethral resection of the vesical onfice 

Etiology The embryological development of the bladder neck and uret ^ 
and consideration of the reasons for congemtal causes of obstruction are ve 
covered in the hterature The excellent articles by Toumeau, Evatt, Tra ucco, 
Johnson, Petrova, Petrov, Caldvell and Folsom have adequately portraye 
embryology of the bladder, trigone, bladder neck, and male and female ure r 
It IS the conclusion of these authors that the female urethra is the homo 
the posteiior male urethra and prostate, potentially subject to pa o ogi 
changes peculiar to the postenor urethra and bladder neck in ^ ° 

The cause of the collar contracture of the vesical orifice cann J 


transubethual 
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determmed Some are defimtely congenital m oiigin Most of them, hon er er are 
congemtal m predisposition noth an acquired cause of onset of symptoms ill 
may be an excessive number of periurethral glands nhich are hj^ei plastic at 
birth or which may undergo hyperplasia or may become infected in later lile 
Abnormal thickenmg of the fibromuscular tissue at the vesical oiificc is often 
congemtal but may be asjnnptomatic until an acute infection, loweied lesistance, 
or some other situation produces symptoms and aggravates the pieviously 
qmescent contracture Fibrous contracture of the vesical outlet is most often an 
aftermath of infection but may be entirely congemtal in origin 

Symptoms and findmgs Symptoms of obstimction in the female are not unlike 
prostatism m the male Obstruction should be suspected in all female patients 
with bladder discomfort, frequent unnation, diminished urinaij’’ stream and the 
mabihty to empty the bladder completely Pam may be elusive and, as expressed 
by Cabot, mthm Wo feet of the urethra Varying amounts of residual urine may 
be present Smce residual is a measure of a decompensating bladder, early or 
compensated obstruction may be overlooked if this one finding is used as a 
measure of obstruction Even though overflow incontinence oi complete retention 
with large residuals may be present ivith varying degrees of urmarj'^ tiact damage 
and azotemia, repeated unnalyses may rexeal normal urine Recurrent or per¬ 
sistent pjnina is however the rule m these cases Varying degrees of cystitis 
and pyelonephntis ma}’- be the only gmde to urinary obstruction The cardinal 
findmgs in estabhshmg obstruction are residual urme, bladder trabeculation, 
cellules or diverticula or a collar contracture of the vesical neck seen on cystos¬ 
copy Actual obstruction may not be very noticeable on routine right angle 
cystoscopy but should and usually can be obsen'ed through the foroolique lens 
Further evaluation should be made by the retrograde lens and by digital palpa¬ 
tion over the cj^stoscope sheath 

Cj'stoscopic appearance through the nght angle lens (fig 1, A) As the cysto- 
scope is slowly wnthdrawm, xnewmg the tngone and then the bladdei neck m 
sequence, the latter comes into mew suddenly, rather than gradually, as is the 
case m the normal bladder In other words, the blur caused by the bladder neck 
bemg so close to the lens to be out of focus, occurs suddenly as the cystoscope is 
gradually withdrawn When the bladder neck is normal, this blur occurs gradually 
as the apex of the tngone fades into the bladder neck The appearance through 
the forobhque lens is similar, but the bladder neck looks higher than through the 
nght angle lens (fig 1, B) Pseudopoljqii are often found at the bladdei neck just 
wnthm the urethra An erroneous diagnosis of collar contracture of the bladder 
neck IS more likely to be made w hen the forobhque lens is used because of the 
higher appearance of the bladder neck when mewed through the forobhque lens 
The retrograde lens is the best to use for makmg a diagnosis of coUai contracture 
of the bladder neck (fig 1, C) The nm or collar can be seen plainly m the upper 
portion of the field, and there is a narrow shadow' which is cast onto the tngone 
by the protrusion of the coDar out mto the bladder As the cystoscope is rotated 
the collar-hke protrusion can be seen surrounding the entire vesical outlet There 
IS usually moderately severe subacute inflammation mvolmng the collar and 
extending onto the bladder mucosa for a few millimeters Trabeculation is usuaUy 
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Fig 1 A, collar contracture of bladder neck in a noman as seen through ng 
lens B, collar contracture as seen through foroblique lens C, collar contractor 
through retrograde lens 

found in the fundus of the bladder seen through eithei the light angle or the 
forobhque lens Sometimes it is marked and similar to the deep trabecu a ion 
seen in the male patient who has urinary obstruetion due to an enlarged prosta e 

OTHER INDICATIONS FOR VESICAL NECK RESECTION 
Pseudopoljrpi, granulation and severe chrome inflammation of the bladder 
neck which do not respond to local treatment may require bladder neck re^c ion 
for defuutn e treatment T\Tien the patient’s symptoms persist, and these 
do not clear up after several months, treatment by sounds, application o 
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cent silver nitrate solution to the bladder neck through an endoscope and other 
local treatment, transurethral resection of the mucosa and some muscle tissue 
usuall}' reheves the sjTnptoms and obliterates the pathological process 
Neurogemc \ esical dysfunction m \i omen maj' respond fai orabl 3 to bladder 
neck resection In our series the operation was done to iehe\ e symptoms due to 
a central nen e lesion m 7 cases In this small group the results w eio good in tw o, 
improied in two, and there was no benefit in three Xone were made worse 
There was no increase in urmarj incontinence m aiij Best lesults w ere obtained 
m patients who had a tight orifice and when there was a collar contiacturc as 
well as the neurogenic dysfunction 

Consen ati\ e therap^ is first mdicated in most cases Urmarj sedatn es, anti¬ 
bacterial agents when needed, dilatation of the urethra with giaduallv increasing 
sizes of sounds, application of 10 per cent siKer nitrate solution to the bladder 
neck on an applicator through an open tube endoscope and othei local treatment 
niaj' clear up the patient’s sjmiptoms and make \ esical neck resection unneces- 
sarj 

The discoi er}' of a collar contracture of the vesical neck is not an indication 
m itself for transurethral resection TlTien there are no scmiptoms oi insignificant 
sjmptoms from this lesion, surgerj' foi remoAal of the collar is not indicated 

SURGICAL TECHNIQUE 

The Stern-McCarthj electrotome is used by us Before starting the resection, 
a thorough sun ey of the bladder and bladder neck is made The ureteral orifices 
are identified and their provmutj to the collar at the bladder neck is noted The 
resection is started at the 6 00 o’clock position on the bladder neck and succes- 
sne pieces of tissue are remoied up to the 12 o’clock position, first on one side, 
then on the other The loop is placed or er the edge of the bladder neck and the 
inside end of the resectoscope is pressed firmlj agamst the tissue The e\cursion 
of the loop must be short, not more than one half of a full length excursion Al¬ 
though it may be possible to resect the proximal third of the urethra without 
causmg mcontmence (Emmett, Hutchins and hlcDonald), it is usually not 
necessarj" to carrj^ the resection out that far An area 0 5 to 1 0 cm wide extend¬ 
ing entirelj" around the bladder neck is usuaUj' sufficient When the collar is 
large, a more extensir e resection is necessarj^ The deepness of the resection is 
one to four layers depending upon the thickness of the collar and the size of the 
pieces of tissue removed The coarse fibers of the bladder neck tissue must be 
exposed throughout the circumference of the bladder neck m order to adequately 
remor e the collar tlTien the resection is being done onlj to remoi e granulation 
tissue and pseudopoljqn, the penetration is more superficial Obsenation wnth 
the retrograde lens is an aid in determmmg whether or not an adequate amount 
of mtravesical tissue has been resected If there is a rim of tissue which casts a 
shadow (fig 2, A), this mtrai esical protrusion should be remoied The finished 
resection should show the bladder neck to fade off graduaUj mto the bladder 
wall (fig 2, B), no run of tissue should be left 

It IS often difficult to detenmne the optimal limits of the resection The land- 
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Rejected , 



" Resected 


SRadow cast 
by porrvamitid 


o%/e tr> 

Lladdcr- neck. 





Fio 2 ^,vieu through retrograde lens showing nm of collar remaining at bladder neck 

This should be removed B, view through retrograde lens shoving edge of resected area 
after completion of resection There is no elevation of tissue betveen bladder and urethra 

marks are much mote indefimte than thc 3 ’' are m the male prostatic urethra It 
IS better to err on the side of conservatism and repeat the operation later if 
necessaijr, than to evtend the resection too far out mth resultant incontinence, 
too deep mth resulting vesicovaginal fistula, or too high up mth consequent m 
jury to the ureteral onfices The latter mistake is avoided by frequently identi 
fymg the ureteral orifices durmg the operation 

Followup care consists of keeping the bladder neck dilated v bile healing pro¬ 
gresses A urethral sound is passed once a veek beginning 2 veeks postopera 
tively A 24F sound is passed the first time, then the size gradually increased at 
subsequent lusits until a 30F is passed It sometimes helps to use the Kollmann 
dilator mth vluch the urethra can be eventually dilated to 40F if necessary 
When symptoms persist more than 3 months postoperativelyb cystoscopy an 
urethioscopj'' are done If there is still some contracture or if excessive granulation 
or pseudopoly^pi are found, the lesection of the bladder neck is repeated 


REPORT OF CASES 

Numbet (table 3) A total of 135 x'esical neck resections vere performed or 
supervised by the authors on 123 female patients for the 11-year period rom 
1945 to 1955 mclusive One resection was done on 115 patients, two vere one 
on 7 patients and six resections veie done on 1 patient 
Age Table 4 shows that the majority'' of patients vere in middle life In P® 
tients who were less than 10 yeai-s old the lesion w'as congenital The histopa 
logical study' of the tissue from one of these revealed it to be identical mt t a 
of prostatic hyperplasia . , 

Previous surgery (table 5) One hundred and slx major surgical procedure w 
been done on these patients pre\nous to the transmethral resection of the ^ 

neck Many of these opeiations were performed for the relief of the ^ 

symptoms There wmre, in addition to these, four patients who had preMou 
pelvic irradiation, three for carcinoma of the cemv or uterus and one or en 
metnal poly'ps 
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Table 3 1S5 resections were performed on 123 female patients 


Jsiunbcr of Rcs«tion5 Performed 

On Number of Patients 

1 

115 

2 

7 

6 

1 


Table 4 Age dislribiition of female patients haiing transurethral resection of bladder neck — 

135 resections 

I \ cars of Ace 


1 

CM 

S-9 1 

10-19 j 

20'39 

-10-59 

60-79 1 

1 

^0 oro\cr 

Number of cases 

3 

1 

3 

0 

23 

o9 

1 

42 

5 


Table 5 Major surgica' procedures which had been performed previous to the vesical neck 


resection, 123 patients 


Surreal Procedure i 

No of Each Procedure 

H\-sterectom-\ 

32 

Appendectoin\ 

IS 

Colpo^■haph^ 

12 

0ophorectom^ | 

10 

Rectal surgerv 1 

9 

Cholec'vstectom\ 


Th\roidectom\ 


Hermorrhaph\ 

5 

Utenne suspension 

0 

Ijrethroplast\ Marshall Marchetti 

1 


106 


Table 6 Symptoms complained of by 123 female patients who had transurethral resection of 
the bladder nee! (most patients had several symptoms) 


SjTnptoms 

Number of Patients Ha\iijg 
Each Sj-mplom 

Frequenc\ 

117 

Painful or burning on urination 

104 

Diimnisbed unnarj stream 

103 

tJrgenei of urination 

79 

Incontinence 

33 

LrgencA incontinence 

11 

Oierflow incontinence 

10 

Stress incontinence 

10 

Fistula 

0 

Hematuria 


Acute unnarc retention 


Lumbar pain (renal’) 

2S 

Enuresis 

20 


8 
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Symptoms (table 6) Most patients had the usual symptoms of frequencj', 
urgency and burmng on urination Diminished force of urmary stream was com 
plamed of by 103 of the 123 patients More than half the patients had had symp 
toms more than 5 y'^ears before vesical neck resection was done (table 7) 
Cystoscopic diagnosis (table 8) Ninety seven of the 123 cases had a cystoscopic 
preoperative diagnosis of collar contracture of the bladder neck The vesical 
neck resection was performed for other lesions such as neurogemc bladder, 
granulation and pseudopolypi at the bladder neck and ectopic ureteral onfice in 
the posterior portion of the urethra 

Neurogenic bladder (table 9) Seven patients had a diagnosis of neurogemc 
bladdei due to a central nerve lesion In one of these—the patient who had sn; 


Table 7 Duration of symptoms before transurethral resection of the vesical neck was done 

Duration of Symptoms 

No of Cuci 

Less than 1 year 

25 

1-2 years 

12 

3-5 years 

20 

6-10 years 

28 

More than 10 years 

38 

123 

Table 8 Cystoscopic diagnoses and findings made preoperative to 

' irajisurcthral resection of 

the vesical neck in ISS female patients 

Cystoscopic Diagnosis 

No of Casa 

Collar contracture of vesical neck 

97 

Trabeculation and cellules 

73 

Pseudomembrane and granulation of trigone and bladder neck 

54 

Pseudopolypi at bladder neck 

36 

Chronic inflammation, hyperemia or incrustation 

29 

Cystocele 

9 

Interstitial cystitis 

7 

Vesical diverticulum 

4 

Vesicovaginal fistula 

2 

Ectopic ureteral orifice in posterior urethra 

1 

Irradiation cystitis 

1 

Papilloma of bladder 

1 

Septate bladder 

1 

Table 9 Neurological diagnosis in seven female patients who had transurethral resection f 

the bladder neck for relief of neurogenic vesical dysfunction — 

Neurological Diagnosis 

No of Casa 

Adhesive arachnoiditis (post spinal anesthetic) 

2 

Spina bifida 

2 

1 

1 

1 

“Cord bladder”—paraplegia 

Memngomy elocele (regional) 

Multiple sclerosis (patient who had 6 resections) 
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Tvble 10 Amount of residual urine, both pre- and postoperalnely, in 135 transurethral 
resections of the bladder neck done on female patients Some of the final postopcralnc 
residuals were reduced after repeat resections 


Amount of Residual 

Number of Cases 

Before surgen I 

After surgerj 

Not recorded 

1 

61 

60 

Xoae 

23 

[ ss 

1-99 cc 

15 

12 

100-199 oc 

9 

2 

20(M99 cc 

13 

2 

500 cc or more 

14 

1 


Tvble 11 Surgical procedures performed during the same hospitalization on 123 female 
patients who had transurethral resection of the bladder neck 


Surgical Procedure 

[ I\o of Operations 

Transurethral resection of bladder neck (123 patients) 

135 

Incision of trigone 

7 

Antenor colporrhaphi 

I 5 

Resection and/or electrocoagulation of ulcers in bladder 

4 

Xephrectonn (unrelated to the lesical lesion) 

3 

Urethroplasti 

1 3 

Ercision urethral caruncle 

2 

Repair A esicoA aginal fistula 

i 2 

Hj BterectomA 

! 1 

Overlapping bladder wall for correction of hi-potonia 

1 1 


Table 12 Grants of tissue rcmoied at each operation in 135 transurethral resections of the 
bladder neck in 123 female patients In 50 cases in which the pathology report gate no weight 
of tissue the report staled "seieral" to "SO pieces of tissue" 



iNo^t. 

Gnen 

Grams Remot ed 

1 I 0 I 

I 5 1 

2 0 1 

30 1 

4 0 I 

5 0 ] 

60 1 

S 0 1 

11 0 1 

15 0 

Xumber of patients 

60 

11 

10 

18 

18 

17 

4 

4 


1 

1 


resections—the diagnosis of neurogenic bladder nas not made until after the 
second resection was done even though thorough neurological eNaimnation had 
been made premous to the first resection 

Preoperaltie infection Fifty-one of the patients had normal urinalysis pre- 
operatively Fifty eight had recurrent pyuna and m fourteen there n as persistent 
P3mna 

Hydronephrosis Upper urmarj- tract study rer ealed I'arying degrees of hj^dro- 
nephrosis m 15 of the 123 patients Some of these were probably secondary to 
the bladder neck lesion 

Residual unne (table 10) Although the presence of residual unne is an im¬ 
portant indication for transurethral resection of the Aesical neck m women 
manj patients nho obtain excellent results from the operation have no residual 
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Table 13 Pathological change found tn tissue removed from bladder nech in ISS female 


patients Many had more than one pathological finding 


Pathology 

^o of Ciscs 

Chronic inflammation (round cell infiltration) 

06 

Fibrosia (marked) 

33 

Squamous metaplasia 

19 

Glandular hj^ierplasia 

18 

Dilated vessels (granulation tissue) 

10 

Glands dilated with hjaline material 

6 

Normal bladder neck tissue 

3 

Adenocarcinoma 

1 

Amyloid 

1 

Fibromj oma 

1 

Hemosiderin 

1 


Table 14 Complications occurring tn ISB transurethral resections of the bladder neck 

the female _ 


Immediate 
Hemorrhage 
Fever above 101° 

Immediate convalescence 
Stress incontinence 
Vesicovaginal fistula (both repaired) 
Remote 

Stress incontinence 


Table 16 Results of transurethral resection of the bladder neck- tn US female patient 


followup report on 8 patients 

in the senes 



Immediate 

Remote 

Good (no symptoms) 

Improved 

Ummproved (condition same) 

Worse 

56 (49%) 

49 (42%) 

9 (8%) 

2 (2%) 

69 (61%) 

40 (35%) 

13 (11%) 

3 (2%) 


urme Characteristic obstructive symptoms and a cystoscopic diagnosis oi^o 
contractme of the bladder neck are sufBcient mdication for resection even thoug 
no residual urme is found 

Surgical 'procedures (table 11) Twenty-eight patients had surgical proced^ 
m addition to the transurethral resection of the bladder neck which vere F ^ 
formed durmg the same hospitahzation Some of these were done at the 
tune as the resection Most of them were performed to help correct the bla 
symptoms of which the patient complamed „ to 1 

Amount of tissue removed (table 12) The majority of patients had from ^ 
gm tissue remolded at each operation The largest amount of tissue remove 
smgle operation was 15 gm , 

Pathology (table 13) Chronic inflammatory reaction was found m the maj 



TRAASURBTTHRiL RESECTION OF BLADDER NECK IN BOMEiN 





Fig 3 A, cj stitis glandularis showing large glands bned bj transitional and columnar 
epithehum X 90 B, squamous metaplasia, nests of Brunn beneath surface epithehum, 
cjst formation X 100 

of specimens of tissue remot ed Glandular htmerplasia, or fJie t 3 'pical “female 
prostate” tvas found m 18 of the 123 patients Therefore, less than 15 per cent 
of patients m this senes had the transurethral resection of the bladder neck for 
rehef of symptoms due to a true “female prostate ” One of these patients tvas 
3 j'ears old 

Figures 3 to 5 show the characteristic histopathological appearance of the dif¬ 
ferent tjTies of lesions found m the tissue remoi ed from the bladder neck m 
the female 

Comphcaitons (table 14) Hemorrhage seiere enough to reqmre aspiration of 
clots i\ as the most frequent mmiediate comphcation Stress mcontmence occurred 
m 9 patients dunng the unmediate comalescence In four of these the patient 
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^ TSAV s'"- 

4h '- - ■<-r 3 


-' ^ ’ -^J 



„ - — ^ * . n i l -a...>^. ^,,. 

inmtratioD X mflammatoo cell 


gra uaUy regained control of the urine and in one a urethrop]ast 3 '- iias done 
e other four continued to have stress incontinence ^^esicoi^aginal fistula 
occurred m 2 patients as a result of the transurethral resection of the bladder 
nec The fistula was closed m each by the first attempted repair through the 
vaginal approach 

Results (table 15) One half of the patients vere without bladder symptoms 
after heahng was complete A httle more than a third were improved, but stiU 
had some bladder symptoms Even though these patients were not cured of their 
bladder trouble, the operation was worthwhile Thirteen patients (11 per cent) 
had the same symptoms 6 months followmg surgery as they had before Four of 
these reported improvement durmg the first few months, then their old sjunp- 
toms graduallj'^ recurred so that there was no permanent benefit The 3 patients 
who continued to be worse following surgery all had stress mcontmence One of 
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J. ~tr^ “5 *' ^ "T ^ ^ V ^ * 

':'. -'t " ' , v' -‘' :' r ^ 

p_','i.- _ . r- \ I'N'-V 

r - J 

riG o A, adenocarcinoma sho\^^ng irregular carcinomatous acini V 
metaplasia of bladder epithelium X 9S o 


Bf squamous 


the four ^^hose stress uicontinence persisted (table 14) had the same trouble 
premous to surgerj and was counted as unimproied rather than worse 




-wv \0 

Transurethral resection of the bladder neck is mdicated m the female natiPiit 
when she has frequency, urgency , pam m the urethra, dimmished urman streak 
when a collar contiacture of the \esical orifice is found V>i p, ^i-i^am, 

tion and when consen atn e treatment has faded Sompt +r examma- 

mCcted ,or ,e„,„,al of e.c»,,e pl^T™ t X mTh “ 

neck "t esical d^sfunctlon due to a central nenp Irc.p ^ bladder 

cases b 5 transurethral resection of the i esical onfice\^P^c, 

not as definitel 3 defined as that of prostatic resection Ren^d ** techmque is 

preferable to remoMng too much tissue too eNdensneh th^^^ operations are 
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iHG 4 squamous metaplasia, glandular met 
infiltration X 98 B, chronic inflammation X 300 


cell 


gradually regained control of the urine and in one a urethroplasty a as done 
The other four continued to have stress incontinence l^esicovagmal fistufl 
occurred in 2 patients as a result of the transurethral resection of the bladder 
neck The fistula vas closed in each by the first attempted repair through tb® 
vaginal approach 

Results (table 15) One half of the patients ivere mthout bladder symptoms 
after heahng v as complete A httle more than a third v ere imprm^ed, but st 
had some bladder symptoms Even though these patients were not cured of their 
bladder trouble, the operation was worthwhile Thirteen patients (11 per | 
had the same symptoms 6 months follownng surgery as they had before Four 0 
these reported improvement durmg the first few months, then their old S 3 mip 
toms gradually recurred so that there was no permanent benefit The 3 patie 
w ho contmued to be w orse foUownng surgerj^ all had stress incontinence One 0 
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Fig 5 4, adenocarcinoma bhomng irregular carcinomatous acini X 9S 
metaplasia of bladder epithelium X 9S 


B, squamous 


the four uhose stress uicontuieiice persisted (table 14) had the same trouble 
prenous to surgerj and was counted as uuimprot ed rather than worse 




Transurethral resection of the bladder neck is mdicated in the female patient 
when she has frequencj , urgenct, pam m the urethra, dmumshed urmari stream 
when a collar contiacture of the lesical orifice is found bi cj sto^comc examine' 
tion and iihen conseiNatue treatment has failed Sometimes the oneratmn 
mdicated for remmal of CNcessne granulation or pseudopohmi at iL blodd 
neck Yesicl d,efunet.on dne to , ce„t™l none feon mn, b?„l’‘d ,n . 
cases bj transurethral resection of the lesical onfice The'surmcal Jch 
not as defimteh defined as that of prostatic resection RepSS 
preferable to remonng too much tisme too eNtensneh the^first ^ ^ 



212 


NELSON, BARNES, HADLEl 4ND BBRGALiN 


A statistical summary of 135 resections on 123 female patients shons results 
which are not perfect but nhich aie good enough to warrant continuing the 
operation m selected cases 
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SIMULTANEOUS STUDIES OF THE EFFECT OF VARIOUS CHOLIA- 
ERGIC AND ANTICHOLINERGIC DRUGS ON END ORGANS OF 
THE AUTONOMIC NERVOUS SYSTEM STOAIACH, COLON, AND 
URINARY BLADDER 

JOHN W DRAPER, MLECZYSLAW SIERP and OSWALDO KARAM 

From Department of Surgcri/ {Urology), Cornell University Medical College and Second 
{Cornell) Dtvtston Urology^ Bellevue Hospital^ New ForA, N Y 

We have studied the effect of the chohnergic and antichohnergic drugs on the 
genitounnaiy system during the past 4 3 ^ears A rehable method for assa}ang the 
action of these agents on the detrussoi muscle of the bladder has been re 
ported ' - ’ We have also demonstrated the effect of these di ugs on the ureter b} 
recording the action potential with an amplifier and an oscillogiaph - Numerous 
observei's have leported on the response of the colon and stomach to these agents 
Climcal obseivations have suggested that these drugs may have a selectne 
action on one or more organs innervated by the autonomic nenmus system We 
have felt it vould be ver^^ useful from a therapeutic point of viev to establish 
defimtely whether aii}'^ of these agents would suppress gastric secretion and 
acidity vnthout interfering vuth the detrusor action of the bladder or nee 
versa It vould also be of use to know whether the contractions of the sigmoid 
could be slov ed vnthout suppressing the activitj’’ of the parasympathetic system 
on the upper gastrointestinal tract In older to investigate this problem ve have 
set up an experiment to record simultaneously the action of ten* anticholinergic 
and cholinergic compounds on the stomach, colon, and urinary bladder Other 
side effects of these agents weie not measured quantitatively and therefore were 
not recorded m these expenments 
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*Antrenil (Ciba) 0\jphenonium bromide (diethil (2 hjdro\iethjl) niethil ammo 
mum bromide a phenHej cfoheNaneglj colate 
Atropine sulphate U S P 

Banthine Bromide (G D Searle and Co ) Methantheline bromide , 

Compound 3K 1358 (Centnne) (Bristol Labs ) Aminopentamide (alpha, alpha diphenM 
gamma-dimeth^ laminoavaleramide 

Purmethide iodide (Smith, Kline and French) Furfun Itrimethi lammonium iodide 
Profenil (Carrol Dunham Smith Co ) Bis gamma phenj Ipropj lethi lamine 
SC 3171 (Pro-Banthine) (Searle) Beta di isopropi laminoethi f Nanthene 9 carbovilnic 
methobromide , 

Compound U 0229 (Upjohn) alpha, alpha diphenil gamma 1 pipendj Ibuti ramme 
hj drochlonde 

Compound U 0382 (Pamine) (Ujijohn) Epowtropine tropate metln Ibromide , „ 
Compound WIN-4369 (Winthrop Stearns) 2 diethi laminoethi 1 2 ei clopent^ 1 2 
thienj 1) hj dro\\ acetate methobromide 
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PROCEDURE 

The selection of suitable subjects for this expenraciit is important since their 
co-ojieration is necessarv to obtain accurate results 4 nasal tube, rectal tube and 
urethral catheter are not designed to contnbute to a patient’s peace of mind and 
seieral of our experiments were discontinued for this reason The experiment is 
tedious for the patient since obseia ations are taken for 2 hours, 1 hour mthout 
medication to estabhsh a true baseline > > hour of obsen ation of the response to 
the antichohnergic agents and hour for the chohnergic The patients selected 
were placed on nothing bi mouth for 12 hours pnor to the expenment Two hours 
before the expenment tap water enemas were gi\en until the return flon nas 
clear One hour pnor to the expenment a Lenne tube was mtroduced and its 
contents were aspirated and discarded A second Leiane tube with a soft rubber 
balloon at its distal end nas mtroduced through a proctoscope into the sigmoid 
and inflated with 70 cc air This tube was then comietted to a U-shaped glass 
tube Math a displaceable column of water and a floating kaaiiograph pen to 
record the motUiti of the sigmoid A Xo 18F 5 cc Foley catheter nas then 
introduced into the bladder The bladder nas emptied and 100 cc normal sahne 
solution was mtroduced slonh into the bladder The catheter was then con¬ 
nected to a simple water manometer and readings of intraiesical pressure were 
taken and recorded e\ en 5 minutes \t the same time the sigmoid motihti w as 
recorded contmuoush on the krnnograph Dunng this hour while the bladder 
readmgs and record of the sigmoid motiliti were proceedmg gastnc secretion was 
obtamed from the stomach e\ en* ten minutes The i olume of secretion, the pH 
and the umts of free acid were determined later At the end of this hour which we 
call the control penod the antichohnergic drug was admimstered parenteralh 
Readmgs of the bladder contractions and sigmoid motihti and determmation of 
gastnc secretion were obsen ed for a thirti minute penod At the end of this 
second penod of obsen ation one and one-half hours since the begmnmg of the 
experiment 5 mg furmethide, a potent cholinergic agent was injected subcu- 
taneoush Obsen ations were continued and specimens w ere obtamed for a thirti 
nunute mten al 

Figure 1 illustrates the simultaneous recording of the sigmoid motilin the 
cistoraetrogram free acid of the gastnc secretion, the pH of the gastnc secretion 
and the i olume m cubic ceutmieters of each aspiration A satisfacton* baselme 
for each obsen ation was obtamed dunng the hour of prelmiman obsen ation 
k nfortunateh this patient did not secrete a sufficient amount of free acid to hat e 
Its determmation of an\ climcal sigmficance 

Within fi\e minutes after the injection of 50 mg of the autichohnermc com¬ 
pound, banthme, there i\ as a sigmficaiit drop of 2 cm m the intraci stic pressure 
The pressure remained at this lei el dunng the 30-minute obsen ation penod 
before the injection of furmethide The ki-mograph tracing showed that the 
waies of sigmoid motihtv were niarkedli reduced folloiniig the intramuscular 
injection of the 50 mg banthme and this inhibition of motiliti pereisted throuah 
out the 30-mmute mtenal The i olume of gastnc secretion which pnor to the 
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SIMULTANEOUS STUDIES OF THE EFFECT OF "^^AEIOUS CHOLL 
ERGIC AND ANTICHOLINERGIC DRUGS ON END ORGANS OF 
THE AUTONOMIC NERVOUS SYSTEiM STOAIACH, COLOIs, AM) 
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JOHN W DRAPER, MIECZ^SLAW SreRP and OSWALDO EARAJI 

From Deparlment of Surgery (Urology), Cornell Universtly Medical College and Second 
(Cornell) Dimston Urology, Bellevue Hospital, New Yorl, N P 

We have studied the effect of the chohnergic and antichohnergic drugs on the 
gemtounnary sj^stem during the past 4 years A i ehable method for assajnng the 
action of these agents on the detrussor muscle of the bladder has been im¬ 
ported ‘ - ’We have also demonstrated the effect of these drugs on the ureter bv 
recording the action potential with an amplifier and an oscillograph - Numerous 
obsen^ers hai e reported on the response of the colon and stomach to these agents. 

Chmcal obser\ ations have suggested that these drugs mav have a selectn e 
action on one or more organs innenmted bj'^ the autonomic nervous s}'stem 
have felt it v ould be verj-- useful from a therapeutic point of viev to esta 
defimtel}" whether any of these agents vould suppress gastric secretion an 
acidity without interfering v ith the detrusor action of the bladder or mc® 
versa It v ould also be of use to knov i\ hether the contractions of the sigmoi 
could be sieved vnthout suppressing the actmty of the parasympathetic 
on the upper gastrointestinal tract In order to investigate this problem we 
set up an expenment to record simultaneously the action of ten* 
and cholinergic compounds on the stomach, colon, and unnary' bladder 
side effects of these agents v ere not measured quantitatively and therefore we 
not recorded in these expenraents 


Accepted for publication S^tember 14, 1956 
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thlen^ 1) hi droxi acetate methobromide 


214 



\CnOV OF CEPTMX DRUGS 0\ STOMACH BL-ADDEP SIGMOID 


215 


PPOCEDUPE 

The selection of siutable subjects for this experiment is important since their 
co-operation 15 necessan to obtain accurate results A nasal tube rectal tube and 
urethral catheter are not designed to contnbute to a patient s peace of imnd and 
several of our experiments were discontinued lor this reason The experiment is 
tedious for the patient since obserx ations are taken for 2 hours 1 hour without 
medication to estabhsh a true basehne ^ j hour of obsen ation of the response to 
the antichohnergic agents and 1 1 hour for the chohnergic The patients selected 
were placed on nothing bi mouth for 12 hours pnor to the expenment Two hours 
b^lore the expenment tap water enemas were giien until the return flov nas 
clear One hour pnor to the expenment a Levine tube was mtroduced and its 
contents were aspirated and discarded A second Lenne tube with a soft rubber 
balloon at its distal end was introduced through a proctoscope into the sigmoid 
and inflated with 70 cc air This tube was then coimected to a U-shaped glass 
tube with a displaceable column oi water and a floating knuograph pen to 
record the motihti of the sigmoid A Xo ISF 5 cc Folev catheter was then 
mtroduced mto the bladder The bladder was emptied and 100 cc normal sahne 
solution was mtroduced slow Iv into the bladder The catheter was then con¬ 
nected to a simple water manometer and readings of mtrai esical pressure were 
taken and recorded ei err 5 mmutes At the same time the sigmoid motihn was 
recorded contmuouslv on the kvmograph Durmg this hour while the bladder 
readmgs and record of the sigmoid motiht\ were proceedmg gastnc secretion was 
obtained from the stomach even* ten mmutes The ^ olume oi secretion the pH 
and the umts of free acid were determined later At the end of tbic hour which we 
call the control pienod the antichohnergic drug was admimstered parenterallv 
Readmgs of the bladder contracnons and sigmoid motihtv and determmation of 
gastnc secretion were observed for a thint mmute penod At the end of this 
s'Hiond penod of obsen anon one and one-hah hours smce the besmmne of the 
expenment 5 mg furmethide a potent chohnergic agent was injected subcu- 
taneouslv Observations were continued and specimens were obtamed for a thirty 
nunute mten al 

Figure 1 illustrates the simulianeous recording of the sigmoid motihn the 
cvstometrogram free acid ol the gastnc secrenon the pH of the gastnc secrenon 
and the t olume m cubic centimeters of each aspiranon A satisiactorv baselme 
tor each ob^n ation was obtained durmg the hour of prehminan obsen anon 
Umonunateh thi^ patient did not secrete a sufiicient amount of free acid to have 
Its detemunation oi anv chmcal significance 

Withm fi\e mmutes after the mjecnon or 50 mg ol the aimchohnermc com¬ 
pound banthme there was a significant drop of 2 cm m the rntract stic pressure 
The pressure remained at this let el durmg the 30-nimute obs^n ation penod 
beiore the mjecnon of furmethide The kvmograph tracma showed that the 
wate^ ol sigmoid motilitt were markedit reduced followma'the intramuscular 
injernon ol the 50 mg banthme and this inhibinoa of motihrv persiMed through 
out the SO-mmute mtenal The t olume of gastnc ^cretiou which pnor to ^he 
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Fig 1 

administration of banthme had vaned between 8 and 12 cc mth each aspiration 
diminished 10 minutes after the injection of banthme to 5 cc and 20 minut^ 
latei no gastiic secietion could be obtained The pH of the gastiic secretion i\ c 
uas fairly well stabilized at 5 pnoi to the injection lose to 7 inthin 10 minu 
and inthin 20 minutes no furthei obseivations could be made because ” 

secietion disappeared entiiely aftei this time Free acid, as has been not , was 
absent during the entire expenmeiit 

Aftei the anticholinergic effect of the intramusculai banthme had bren o 
served and recorded foi houi 5 mg of the chohneigic agent, furmethide was 
injected subcutaneously No iiiciease in the sigmoid motility resulted eiev 
also no significant change in the cj'stometrogiam No gastric 
tamed and for this leason no observations could be made of the pH oi o le 


Figure 2, A illustrates the effect of pamme (U-0382) on sigmoid moti i 
gastric secretion and the mtiavesical pi-essuie of the unnaiy bladder Dunng 
obseiwation penod the sigmoid motility was demonstiated by the usua pa 

of bow^el contractions The intraiesical pressure remained between 5 an cn 

w ater The i olume of gastric secretion which was deteimmed at 10-mmu ^ ^ 
vals fluctuated between 10 and 12 cc The free acid content of „ 

between 30 and 31 units on each aspiiation The pH of the gastnc 
remained at 2 5 during the obseivation penod ,„„oiess.on 

Fdlcnngthe ,„t,.mheet.la. n„ect,o„of 30,„g p.m.no 
of oftheagiooitl (i.umetou, aitifocte «e,e .eeorfe 

aianh) There w as a slight fall of the mtiacystic pressure from 5/2 «n /2 
?im volume of gastnc Lretion dropped from 10 cc at each aspiration to 4 cc 
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Fig 2 

the end of the pamine test penod The pH of the gastnc secretion nas 2 5 T)ie 
free acid fell fiom 30 units to 24 units dunng this half houi obsei vation period 
Within 5 minutes after the subcutaneous injection of 5 mg of fuiTuethide 
there w as a marked rise m the baseline of tlie sigmoid pattei n Theie ii as also an 
inciease m the fiequency of the sigmoid contiactions These contractions iieie 
irregular foi the next ten minutes and then gradually subsided The free acid m 
the gastnc secietioii diopped fiom 24 to 0 in 20 minutes aftei the injection of the 
fuimetlnde d he mtiacj stic piessuie lose from 4 5 cm ofiiaterto 10 cm The dH 
of the gastnc secietion increased from 3 to 7 cc m the last specimen 
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Figuie 2, B recoixls our findings in a similai experiment The sigmoid niotilityi 
cystometiogram, and the gastric seci’etion were studied for the 1-hour peiio 
Again i\ e note the noiTnal pattern of sigmoid motihty The volume of gastric 
secretion varied from 7 to 18 cc The pH of the gastric secretion remained quite 
fixed at 5 The c 3 'stometrograms shoved no sigmficant change Folloving t e 
intramuscular injection of 0 1 mg centrme there vas some slight decrease in t e 
fiequency and amplitude of contractions of the sigmoid and loveimg ^ ® 
baseline The ej’^stometrogram shoved a diop m pressure fiom 4 to 3 cc P 
of the gastnc secretion diopped from 12 to 3 cc at the end of the hour pen 
Follovnng the injection of 5 mg of fuimethide subcutaneously there v as 
in the mtrasigmoid basehne pressure The amplitude of the contractions rs 
decreased and then returned almost to the pie-furmethide lei^els There was a rire 
in the water level in the cystometei from a basehne of appioximatelj^ 4 cm o 
25 cm vnthm ten minutes after the injection of fuimethide The volume o 
gastric secretion also rose from 3 cc to 40 cc within ten minutes A subsequent rise 
111 the next tv enty minutes to 49 cc was noted The pH of the gastric secre ion 
lose fiom 6 to 8 There was no free acid in this patient’s gastiic content 

Figure 3 demonstiates the results obtained in a similai study compaimg le 
action of atropine and fumiethide It should be noted that because of tec nica 
difficulty with the k 3 Tnograph only the last 35 minutes of the obsenmtion peno 
are illustrated The sigmoid motihty was demonstiated by a very iireguar 
pattern throughout this expeiiment Long contiactions with high amplitude an 
an eleiated baseline were noted Duiing the contiol peiiod the volume o gas 
”cret,o„ ..nm„.cd W.ee,. 10 .„d 18 on, The Ire. .c.d 
and 10 units At the end of the obsenation period free acid reac 
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The pH ol the gastnc content fell from 2 5 to 2 The fluid le\ el ui the ci stometer 
remained at 4 cm durmg the entire control penod 

Follomng the intramuscular injection of atropine 0 OOCH gni no significant 
changes appeared m the pattern of the sigmoid motfliti The volume of gastnc 
secretion fell from an aierage of 15 cm per aspiration to 5 cm The free acid 
content of the gastnc secretion rose to 35 units mthin 25 minutes after the atro¬ 
pine injection and the pH of the gastnc secretion remained fixed at 2 5 throughout 
this penod of the evpenment 

Following the subcutaneous injection of 5 mg furmethide there nere no Aen 
sigmficant changes m the sigmoid motihtv There i\ as, howe\ er, a \ er\ marked 
nse in the intravesical pressure from 2 5 to 23 cm in 10 minutes The i olume of 
gastnc secretion rose at each aspiration from 5 to 23 cm in 25 imnutes The free 
acid of the gastnc secretion fell from 30 umts to 0 in 15 minutes It remained at 
zero for 10 nunutes, then rose to 16 umts at the last aspiration 

In addition to the compounds illustrated we hai e used pro-banthine, antreni 1, 
F'-0229, WIX 4369, and profenil which also demonstrated onlv quantitatne 
differences m their potenci inthout affecting selectn eh a particular end organ 
in the bladder, stomach or colon These compounds m addition to those illustrated 
also demonstrate onh minor i anations m the response of the stomach, colon, and 
bladder There are quantitatii e differences in their potencv 

In renewing the over-all effect of these anticholmergic agents it appears that 
there are onh minor \ anations m effectn eness of these drugs on the stomach, 
bladder and colon In other words if an agent is able to inhibit the motihtj of the 
sigmoid it also reduces the detrussor tone, decreases gastnc secretion and lowers 
the units of free acid In renewing these results we found that in three of our 
patient® folloinng the injection of furmethide there was a sharp fall m the umts 
of free acid present m the gastnc secretion although there was an increase in the 
secretion of gastnc jmce We thought it adnsable to imestigate further this 
obsenation and therefore parsed nasal tubes on three additional patients just 
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foi the puipose of stucl 3 ong their gastiic secietion folloiving the administration of 
fuimethide In each case it r\as noted that following the injection of 5 ing of 
this ding theie i\as a use in the total output of gastiic juice as is demonstrated 
in figuie 4 Theie A\as a deciease in each case in the fiee acid present and a use in 
the pH of the gastiic content 


CONCLUSION 

It appeals to us from this study that there is very little evidence of selcctne 
action of the drugs a\ Inch rve have obsei ved on the stomach, bladdei, or sigmoid 

It IS interesting to note that fuimethide v ill pioduce an increase in the pH and 
the volume of gastiic secretion and a shaip decrease m the free acid in the 
gastiic juice Fuither investigation of this effect should be carried out * 

* Personal communicalion Thomas P Almj, believes that increased secretion islargch 
attributed to saliva swalloued during ccperiinenl 
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UROLOGIC PROBLEIMS IN SPINA BIFIDA 

HERBERT C ICENKEDY* and CLARENCE V HODGES 

Froni Ihe Dniston of Urology, DeparlineiU of Surgery, University of Oregon 
Medical School, Portland, Oregon 

The association of spina bifida and malformations of the spinal coid and its 
coverings with iieuiogenic dysfunction of the urinary tract is now w ell recognized 
Although the survual rate of these children in the past was quite low, in lecent 
years use of antibiotics and improvements in neurosurgical, urologic, and ortho¬ 
pedic procedures haA e resulted iii a much better outlook 

No attempt will be made in this presentation to outline the neuroanatoniy of 
the bladder or the pathologic neurophj'siology mvoBed in the production of 
neurogenic lesical djsfmiction in eases of spina bifida These hare been ade¬ 
quately described m other pubhcations * - 


JIATERIAL 


Tw entj -seven patients with spina bifida and associated urologic problems have 
been seen at the Umversity of Oregon hledical School Hospitals and Chmes since 
July 1, 1948 The group mcludes 14 males and 13 females, ranging in age from 
IH to 34 years, the ai erage age being 8 years Excepting one 34-year-old man, 
all patients iveie under 16 years of age 

The site of the spma bifida was in the cenneal legion in one patient, lumbai in 
4, lumbosacral m 18, and sacral m 4 patients Fourteen patients had memngocele 
and 13 had meningomyelocele All but 5 hare had surgical repair of the memngo¬ 
cele or meningomyelocele There were no instances of spma bifida occulta in this 
series Sixteen patients had partial paraly'sis of the lower evtrenuties, 6 were 
totally^ paraplegic, and 5 had no significant motor mvolvement of the lower 
extremities Associated congemtal anomalies included hy'drocephalus, 5 cases, 
club feet, 10 cases, congenital dislocation of the hips, 6 cases, and bilateral 
undescended testes, 1 case 

All patients had incontmence of urine, this was the chief complamt in most 
cases Se\ eral also gave histones of recurrent chills, fever, and pymna 

The urological workup included 1) complete unnaly^sis with Gram stains and 
cultures, 2) residual urine determinations, 3) cystograms, helpful in demonstrat¬ 
ing trabeculation, diierticula and, of considerably’^ more miportance, the presence 
or absence of vesicoureteral reflux, 4) cystoscopy, helpful in detemunmg the 
amount of bladder inflammation, the presence of trabeculation or cellule forma¬ 
tion, and in a isuahzing contractures of the a esical neck, 5) cystonietryq of marked 
A'ahie in demonstrating the relationship of intrai esical pressure to A’olume, pres- 


Read at annual meeting of B’estern Section of American Urological Association San 
Francisco, Calif April SO-May 3, 1956 “ " . 

* Present address Medical Arts Bldg , Tacoma Wash 

' Mertz.H O and Smith L A Posterior spinal fusion defects and nene disfunction 
of the unnarj tract J Urol , 24 41-S2 1930 

1 (I ® Jacobson, C , Jr Heurogenic iesical disfunction due to spina 
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for the purpose of stud 3 ang their gastric secretion foJloinng the administration of 
furmethide In eacli case it as noted that folloii ing the injection of 5 mg of 
this diug there r\as a use in the total output of gastiic juice as is demonstrated 
in figuie 4 Theie i\ as a decrease in each case in the free acid present and a nse m 
the pH of the gastnc content 


CONCLUSION 

It appears to us from tins stud 3 ’' that there is ver 3 ’’ little evidence of selectnc 
action of the drugs i\ hich v e hai e obseri ed on the stomach, bladder, or sigmoid 

It IS interesting to note that furmethide ivill pi oduce an increase m the pH and 
the volume of gastiie secietion and a sharp decrease in the fiee acid in the 
gastric juice Fuithei investigation of this effect should be earned out * 

* Personal communication Tliomas P Almj, believes that increased secretion is largeh 
attributed to saliva svallowed during experiment 
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UROLOGIC PROBLEMS IN SPINA BIFIDA 

HERBERT C lOiNNED'i'' and CLARENCE V HODGES 

From the Division of Urology, Deparlmcnl of Sur^gery, Umvcrsily of Oregon 
Medical School, Portland, Oregon 

The association of spina bifida and malformations of the spinal coid and its 
CON enngs mth neurogenic dysfunction of the urinarj^ tract is non n ell recognized 
Although the sumval rate of these children in the past n as quite Ion, iii i ecent 
years use of antibiotics and improvements in neurosurgical, urologic, and ortho¬ 
pedic piocedures haie resulted in a much better outlook 

No attempt mil be made in this presentation to outline the neuioanatomy of 
the bladder oi the pathologic neuroph 3 ’^siolog}' iiivohed in the pioduction of 
neuiogeuic lesical dj^sfunction in cases of spina bifida These haie been ade¬ 
quately desenbed m other pubhcations * ’ 


MATERIAL 


Tn enty-seven patients mth spina bifida and associated urologic problems have 
been seen at the Umversity of Oregon jMedical School Hospitals and Chnics since 
July 1, 1948 The group mcludes 14 males and 13 females, ranging in age from 

to 34 j'ears, the aierage age being 8 j'ears Excepting one 34-j’-ear-old man, 
all patients vere undei 16 yeais of age 

The site of the spuia bifida vas in the cerxucal region in one patient, lumbar in 
4, lumbosacral in 18, and sacral in 4 patients Fourteen patients had meningocele 
and 13 had meningomyelocele All but 5 hax e had suigical lepau of the memngo- 
cele or meningomyelocele There were no mstances of spina bifida occulta in this 
series Sixteen patients had partial paralj^sis of the lover extremities, 6 vere 
totally paraplegic, and 5 had no significant motor mvolvement of the lover 
extremities Associated congenital anomahes included hydrocephalus, 5 cases, 
club feet, 10 cases, congemtal dislocation of the hips, 6 cases, and bilateral 
undescended testes, 1 case 

All patients had incontmence of unne, this vas the chief complaint in most 
cases Sei eral also gai e histones of recurrent chills, fever, and pyuria 

The urological v orkup included 1) complete unnalj’^sis vnth Gram stains and 
cultures, 2) residual unne determinations, 3) cystograms, helpful in demonstrat¬ 
ing trabeculation, diverticula and, of considerablj’’ more importance, the presence 
or absence of n esicoureteral reflux, 4) cystoscopy, helpful in determining the 
amount of bladder inflammation, the presence of trabeculation or cellule forma¬ 
tion, and in nsuahzmg contractures of the vesical neck, 5) cystometrjq of marked 
\ alue in demonstrating the relatioiislnp of intravesical pressure to xmlume, pres- 
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ence or absence of leflex contractions of the bladder and strength of the contrac 
tioiis, the ina\imum a oluntarj’’ piessuie produced bj'^ stianung and the bladder 
capacity, 6) excietoiy luogiaphy, to demonstiate renal function and anatomical 
configuration of the kidneys In inanj’^ cases letrogiade uiogiaphy yas also done, 
paiticulaib" when leduced lenal function resulted in non-nsualization 

INITX4L STATUS 

Eighteen patients had sigiuficaiit uiinaij’' tract uifections a hen first examined, 
111 ty 0 additional cases nifection de\ eloped while the patients y ere undergoing 
treatment Onl^’' three liad no residual urine Eight patients had up to 50 cc 
residual uiine, 16 had nioie than 50 cc residuum, 12 of these had more than 100 
cc residual uime Definite trabeculation of the bladder was found in 17 patients 
Ty elve patients had definite i esical neck contracture seen at cj'^stoscop}^ 15 had 
no demonstiable i esical neck contracture, although manj’’ of these had significant 
amounts of lesidual uinie and, piesumably, had functional bladder neck obstmc 
tioii without anatomic eiideuce of contracture Recurrent decubiti were senous 
problems m 4 patients, constant soiling with urine as a result of incontinence y as 
an important coutiibuting factor 

Sixteen patients had iioimal-appearmg upper uniiaiy tracts Eight patients 
demonstrated both i esicoureteral reflux and hj'dronephrosis, unilateral m 3 
patients and bilateral in 5 patients Tliree patients shoy ed hj’dronephrosis ynth 
out demonstrable reflux, ui 2 patients this was unilateral and m 1 case it yas 
bilateral In no case yas there leflux yithout associated h^'^droiiephrosis 

It IS appaient that the patients yith iieurogemc d 3 'sfunction of the unnar} 
tract secondary to spiiia bifida present four mipoitant problems 1) obstruction 
(a, at the bladder neck, b, at the ureteroiesical junction and/or urinaty reflux), 
2) infection, 3) impaired renal function resulting fiom the effects of both ob 
struction and infection, 4) mcontmence 

AIMS IN THER-APT 

There aie foui cluef objectnes to be accomplished in the treatment of these 
patients These aie listed ui the ordei of their priorit}'’, yhich is identical yath 
the sequence which seems most logical foi attacking them These objectives are 
1) preserxation and restoration of renal fmiction, 2) ehmiuation of residual 
unne, 3) ehnunation of infection, 4) establishment of satisfactorj'^ unnaia 
control 

METHODS OF TREATMENT 

Urinary du'ersion A Indy elhng urethral catheter Preservation and restora¬ 
tion of renal function aie usualR”- initiated bj'^ uriuaiy dn ersioii bj' means of in¬ 
dy elhng urethral catheter, benefits obtain from obnation of bladder neck 
obstruction, lessening of ureteral reflux and incidental to these, reduction of infec¬ 
tion This method yas used as a teniporarj'- measure at one time or another 
dunng the care of most of these patients The following case liistoi^ is a good 
example of hoy the kidnexs ma 5 be protected b 3 continuous drainage of the 
bladder y ith a cathetei 

Case 1 J \ M , a 9-3 ear old girl mth lumbosacral spina bifida and meningo- 
- 1 - «PPn’m Pebruarv 1954 The bladder shoyed marked trabeculation 




Fig 1 J 4. M 4, ewreton uro^m on admission shows bilateral h\ dronephrosis 
B, e\cretor\ urogram, after drainage bi indwelling urethral catheter for 3 months, shows 
decreased dilatation of unnan tracts bdateralli C, e\cretori urogram, 3 months after 
indwelling catheter had been removed, shows progression of h\ dronephrosis bilaterallj 
D, 3 months later, after catheter drainage had been resumed, e\cretoi^ urogram again 
shows improvement of both kidnei’s 

and contained 450 cc residual purulent urine There was no demonstrable bladder 
neck contracture Upper tract studies showed bilateral ureteral reflux mth 
marked hj dronephrosis and h\ droureter (fig 1,-4) The patient was mamtamed 
on contmuous urethral catheter drainage for 17 months Excretorj urog- 
raphj m Mat 1954 and Octobei 1954 (fig 1, B) showed decreased dilata¬ 
tion of the upper unnan tracts bilateralh Bilateral ureteral reflux per¬ 
sisted In Xo\ ember 1954, a Hutch tiiie plastic operation was done on the left 
ureteroiesical function In Februan 1955, a Test tjpe ureteroueocxstostomy 
was done on the nght side In Julj 1955, a transurethral resection of the t esical 
neck w as performed The patient n as sent home mtfaout a catheter for a period 
of 2 months She i oided w ell and bad good control both da} and night In Sep¬ 
tember 1955 she had suprapubic pain and cloud\ uniie and again became com- 
pleteli mcontment She was readnutted to the hospital m October 1955 after a 
penod of 3 months without catheter drainage Excretorj urograms showed a 
f bjdronephrosis bilateralh (fig 1,C) .4 cjstogram demon- 




224 


HERBERT C KENNEDTc AND CLARENCE V HODGES 


strated no ureteral reflux The patient was again placed on catheter drainage for a 
period of 3 months, uhen readmitted to the hospital in January 1956, excretory 
urography again showed marked impiovement in the appearance of both kidneys 
(fig 1,D) A second tiansurethral resection of the vesical neck vas done and the 
patient was sent home vuth good control and absence of residual unne 

B Nephrostomy The lesults of a questionnaue by DeVries’ indicated that 
48 per cent of those answering felt that nephrostomy’’ was the operation of choice 
in hydronephi osis and hydiouieter due to spina bifida This procedure can be 
hfe-savmg m fai advanced cases of leual damage but was not used in this series 
C Ureterosigmoid anastomosis and sigmoid colostomy, forming a “n et colos 
tomy,” has been advocated by some mitera* but has many disadvantages This 
procedure v as not done on any'^ of this group 

D Implantation of the ureters in an isolated deal segment has been done by 
some workers^ with satisfactory lesults Failure of methods designed to achieie 
urmary control would fuimsh the chief indication for this form of diversion 
E Permanent cystostomy is an excellent procedure when permanent urinary 
diversion seems indicated This operation v as performed on only one patient in 
this study, an adult male vnth bilateral hy’’dronephrosis and progressue rena 

damage ^ 

Prevention of vesicoureteral leflux has been aehieved by’’ ureteiovesical plasty or 
ureteroneocy^stostomy The methods described by Hutch® and by’ Vest vere eac 
performed on three ureterovesical junctions In the Vest piocedme the ureter is 
reimplanted m the bladdei u ith its ternunal portion everted so as to foim a nipp e 
projecting into the bladder Theoretically this nipple is compressed during 


bladdei filling and thus prevents leflux 

An “intussusception” procedure (suggested by Dr AV E Goodvm) vas a so 
performed on thiee ureterovesical junctions This procedure vas done by'^ intus 
susceptmg” the ternunal 2 cm of uietei mto the bladder mthout leimplantation 
of the ureter, m such a way as to form a mpple projecting mto the bladdei lumen 
This procedure is smulai to that of A^est except that the ureter is not reimplan e ^ 
The nin e afoiementioued opeiations were peifoimed on 5 patients an t us 


far no postopeiatnm emdeuce of meteral reflux has been found 

Transuretei o-ureterostomy^ was done m one instance v ith gratifying resu 
Case 2 M C , a 5-year old girl, had a lumbosacral spina bifida mth meningo 
cele wluch had been repaired at the age of 4 veeks She vas a partial parap egic 
and had been incontinent of urine since birth She vas fimt seen m June 1 o, a 
which time she had rmld trabeculation of the bladdei v ith 50 cc of lesidua 
There was marked pyuiia Uiographic study shoved minimal caliectasis on i 
light the left ureter and kidney shoved ureteral reflux vith hydionephrosis a ^ 
hydroureter (fig 2, A) In July 1955, left ureterolysis and ureteioneocystostomj 
were under-taken, hove\ er, after detaching the dilated and tortuous ure er *1 
bladder and freeing it up tov aid the kidney, too vigoious traction lesulte i 

fecal incontinence in children Arch Sure , 68 Unnnrj and fecal 
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Fig 2 C A, cjstogram on admission shows left ^eslcou^eteral reflu\, h>dronephro- 

SIS and h^d^ou^eter B, postoperatne retrograde urogram shows splinting catheters in 
place after transuretero ureterostomj, with end to side anastomosis of proximal left 
ureter to right ureter C, excretorj urogram 3 months after transuretero ureterostom^ 
shows improved appearance of both kidnejs, particularh left 


atTilsion about 3 era below the renal pehns The proximal left ureter was led 
across through a retroperitoneal tunnel to be anastomosed m end-to-side fashion 
to the nght ureter (fig 2, B) The patient made an unei entful recoi erj In No- 
1 ember 1955, excretory urograph} (fig 2, C) showed marked miprot ement m 
the appearance of both kidne 3 's, particularh the left 
Elimtnalion of residual unnc A Ureteroljsis and partial ureterectomj'’, con- 
sistmg of mobihzmg and shortemng tortuous dilated ureters, which were then 
reimplanted m the bladder, were earned out to larjung degrees during the 
plastic operations on the ureteroi esical junctions described above 

B Transurethral resection of the \ esical neck was performed 18 times on 13 
patients m this studj In 10 of these residual imne was ehnunated or reduced to 
msigmficant amounts In 3 patients, satisfactorj^ control resulted followung lelief 
of bladder neck obstruction bj transurethral resection 

Case 3 kl S , a 10-j ear old boj, had lumbosacral spma bifida and a memngo- 
cele w hich had been repaired at the age of 6 months He was totallj mcontment 
of unne and the bladder contained 300 cc residual unne His urme w as clear and 
culture was negatiie Urograms demonstrated absence of ureteral reflux and 
normal upper unnarj" tracts except for dilated distal ureters Cj stoscopic studj 
rei ealed contracture of the i esical neck Followmg transurethral resection of the 
bladder neck, theie was no residual urine and the patient remamed drj as long 
as he 1 oided ei er 3 ' tw o hours 

C Vesicourethroplastj' The plastic operation on the bladder neck, described 
bi Bradford Young,' was performed on 2 patients A lertical mcision was made 
through the bladder neck and adjacent prostatic urethra and this incision was 
closed transi erselj to pronde a larger bladder neck The Bonmn operation,® m 
w Inch a Y incision is made at the bladder neck and closed as a Y, w as performed 


G\ nec°'*"^6b “eck obstruction in children Surg , 

•Nc^bit, H A’i andCrpn<diaw,W B Treatment of bladder neck contracture m plastic 
operation J Urol , 73 510-519, 1955 luusuc 
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on one patient Residual urine has been deci eased or eliminated in these three 
patients 

Ehmination of infection After ehrmnation of obstruction and urinary stasis 
vigoious attempts weie made to deciease the amount of mfection by means of 
antibiotics or chemotheiapeutic agents In some instances, chiomc infection has 
persisted in spite of the most intensive therapy, piesumably because of extreniel} 
diug-iesistant stiains of bacteria 

Establishment of control Satisfactory contiol was accomphshed in 7 patients in 
tins study by means of antichohnergic agents or lectus fascial transplants or both 
This subject is a lengthy topic m itself and will be discussed in detail m a future 
paper on the subject 

SUMMART 

Our experiences with the urologic problems of 27 patients with spina bifida 
have been piesented The problems piesented include 1) obstiuction, 2) infec 
tion, 3) unpaiiment of renal function, 4) incontinence It has seemed logical to 
attack these pioblems in the follomng ordei 1) measuies intended to presen'c 
and restoie lenal function, 2) ehrmnation of lesidual urine, 3) elimination of 
infection, 4) attempts to establish uiinar 3 '- contiol 

All the patients in this study were incontinent of urine and the majority (18) 
had infected urine The majoiity demonstiated trabeculation of the bladder 
Twenty-foui of the 27 patients had varying amounts of residual urine, 10 having 
significant amounts of lesiduum Sixteen of the patients had noimal uppei urinao' 
tracts and eleven demonstrated abnormal uppei tiacts The cystometric studies 
showed the autonomous type of neuiogemc bladder to be the kind most commonly 
found m these patients 

Peimanent divereion of the urine by peimanent cj'^stostomy vas employed m 
only one patient m this series Nine plastic operations on the uieteiovesical junc 
tion weie performed on 5 patients and transuretero-uieterostomj" vas done on 1 
patient, resulting in elimination of ureteral reflux in all cases Eighteen trans 
urethral resections of the bladder neck veie peifoimed on 13 patients, resulting 
in satisfactorj'^ reduction of residual mine m 10 patients and improved contiol in 
3 patients Satisfactory contiol of uiine was accomplished in 7 patients One 
patient is on peimanent cystostomy diamage and aiiothei vill remain on pei¬ 
manent urethral catheter diamage because of mental deficiency and decubiti 
There has been one death, at 21 months, of pneumonia and chionic pjmlonc- 
phritis 

Of the remaimng patients, control of mine has not jmt been attained m 17 pa¬ 
tients Medical and/oi surgical means have been tried in G cases nith no success 
so fai Definitive measures to gain control haie not 3 mt been earned out in the 
other 11 patients, in 2 cases because of persistent infection, in one case because 
lesidual urine has not yet been eliminated, and in the otheis either because thev 
are yet too young or because procedures to collect residual in me have only 
recently been done 

Seven patients hai e been i ehabihtated to a point ii here they bai e satisfactory 
imnary eontrol and are free of urinai^’- stasis and infection These patients vill 
recjuire freejuent obseri ation to maintain this state 
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AKTEPUBIC '\^SIC0-ILE \L-XE0URETHE0ST0AIY 
CHUJI KBILTRA., N \OHIKO HAJtADA. \nd A,TARU T^TSIAII 
From the Second Surgical Dcparlmenl of Kyoto Unircrsily Medical School, Japan 

In modem surgerj, Me rather frequentlj encounter patients nho are suffering 
from orgamc or functional disturbances of the unnar\' tract due to defects in the 
postenor urethra or the neck of the unnarj bladder caused bj trauma, inflam¬ 
mation or neoplasm The Eiu’gical procedure for these cases is, hon e^ er, so ddfi- 
cult that successful results are rarelj obsers ed Heretofore, an external unnar}^ 
hstula or ureterocolostomy bj Coffej’s method has been de^^sed for these 
patients 

The anastomosis of the urethra mth another hollon organ, for instance, the 
small intestine, nhich is interposed between the urethra and the unnarj bladder 
for the reconstracbon of a natural unnan tract, has been considered a lerj 
difScult procedure Besides this difflcultj, e\ en if the anastomosis is successfulh 
earned out, the lack of a sphincter muscle will result in unnarj incontinence 
For these reasons, we hesitated to carrj out these surgical procedures But 
the artificial axtemal unnarj fistula is incom ement considenng the social hfe of 
patients In this report w e desenbe a case on which a new operatn e method was 
performed, which is called bj us antepubic % eslco-lleal-neourethrostom^, for de¬ 
fects of the postenor urethra and the neck of the unnarj bladder Usmg this 
operation we could almost attain our goal 

C\SE EEPOET 

A 60-j ear-old man, Japanese, had pre\uouslj’' had rectal resection for cancer 
of the rectum On March 8, 1955 an artificial anus had been budt as a pnmarj 
procedure On iMarch 15, 1955 a radical operation for the cancer had been done 
bj the abdominopenneal method The caremomatous infiltrations im oh ed the 
postenor urethra, prostate gland, seminal \esicles and the neck of the unnarj 
bladder So these organs were remo% ed together woth the rectum (fig 1) The 
defect m the neck of the unnaiw bladder was closed and an external unnarj fis¬ 
tula placed on the abdomen 

The postoperatn e course w as fa^ orable, but the external unnarj fistula was 
so uncomfortable for the patient’s hfe that he eamestlj washed to unnate m the 
natural wa\ Therefore, the newh dexased operation just mentioned was per¬ 
formed 

On \pnl 16, 1955 the abdomen was opened bj' a 15 cm paramedian section 
on the nght side Adhesions w ere found here and there caused bj the prexaous 
laparotomx Yanous parts of the ileum xvere pulled up wath the fingers and were 
tested to find a part wath a mesenterj long enough to bnng the part near the 
scrotimi 

A 20 cm long segment of ileum wliieh was most smtable for this purpose was 
cut off from the intestinal tract keeping the blood supplj The segment of ileum 

\ccepted for publication Julj 15, 1956 
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Finally the artificial urinaiy fistula AA’^as opciatn^ely closed and the antepubic 
A^esico-ileal-neouiethrostomy A\as completed (fig 4, C) 

We succeeded m keeping uiine in the unnaiy bladdei by means of a belt mth 
a rubbei balloon over the pubis (fig 4, A and B) The belt and balloon compeii 
sated foi the exteinal sphincter of the minaiy bladder The patient, nearing the 
pressing belt, could take a AA'alk AA'ithout using a pouch to collect unne fiom the 
external uiethral onfice He could voluntarily rmid thiough the natural uniiarj' 
path by unfastening the belt (fig 5) 

DISCUSSION 

Vanous methods aie a\’'ailable for treating defects of the posteiior uietlira and 
neck of the bladder But as the reconstiuction of a uiethra is considered diffi 
cult, many Avorkeis are inclined to put the destro 3 '’ed poi tion out of the unnarj' 
ciicuit by making an exteinal fistula oi perfoiming Coffe 3 ''’s ureterocolostoni}' 
Thanks to the recent adi'^ance m the study of antibiotics, a unnaiy pathna)" 
has been made by seA^eial surgeons using a segment of intestine For instance, 
the cecum has been used foi defects of the unnaiy bladder Barnes in particular 
dcAUsed an interesting method for the anastomosis of the bladdei and urethra 
by making a flap Avith a part of the bladder Avail His mode of operation aa as not 
only complicated but failed in the restoiation of function both m A'’oluntar 3 " un 
nation and in the storing of urine m the bladdei 
Om method almost fulfilled the principle that urine must be excreted thiough 
the urethia and at the same time voluntary urination should be possible We 
haAm found no report similar to oum 

The success of the anastomosis betAveen methra and intestine aviII AViden the 
possibility of ladical operation for cancel of the rectum, because this offers a 
solution to the problem of the defect of the urmar3'^ tract and the spluncter 
muscles 

HoAveA'’ei, our mode of operation is not 3mt a complete one The patient can 
hold his unne AA^hile he is standing AAuthout incontinence, but dmmg postural 
changes, such as from standing to sitting doAAm, unne sometimes leaks tluough 
the uiethral onfice because of niomentaiy relaxation of the belt 

There aie a fcAv othei pioblems to be improA^ed oi discussed m oui method 
foi instance, pi eA^entmg the insufficient suture of anastomosis 

Concerning this pioblem, our expenence taught us that making a pielinunaiy 
artificial unnaiy fistula in the intei posed segment of intestine until the complete 
lecoA ery of the anastomosis aauII giA'-e much bettei results than placing a catheter 
in the uimar 3 ^ tiact folloAAing the opeiation 

It has not been determined in Avhich direction anastomosis should be done, 
antiperistalticalb'^ oi isopenstaltically Hmman and Belt, Baird, Scott and 
Spencer, Bollman and ISIanii studied the ph 3 '^siolog 3 '' aftei transplantation of in¬ 
testine ill the unnaiy tract and desciibed the haimful resorption of unne through 
the tiansplaiited intestine and the accumulation of noiipiotein nitiogeii, CO anc 
Cl-ion 111 the blood IMatsumoto and iMei-sclieinier, IMacLean and Fais claim, 
lioAAeAei, that the icsoiption thiough the transplanted iiitestme is only a tian- 
sitoiy phenomenon for a AAcek folloAvmg the operation 
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There is the problem of ascending infection in the apphcation of intestine for 
che reconstruction of the unnai^ tract Our patient had only slight sjTiiptonis 
of cystitis after operation ivhich responded in a iveek to the use of antibiotics 
Is on, he has been qmte healthy for 12 months following the rectal amputation 
without am sign of recurrence of carcinoma 

CONCLUSION’ 

A new operation was successfully performed on a patient who n as suffenng 
from incontinence of unne after radical operation for cancer of the rectum The 
method of operation was called by us antepubic s esico-ileal-neouretluostomj 
Our method fulfilled to some extent the goal of restoration of s oluntarj’ urination 
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^ Veterans Adnnmslrahon Hospital, Lon, 

Beach, Calif and the Department of Urology, School of Medicine, College 
of Medical Evangelists, Los Angeles, Calif 


There are authors uho feel that a patient i\nth a spinal cord injury, if ade¬ 
quately treated, ■null infalhblj'' develop an automatic bladder ^ - This expectation 
does not hold vbnong other reports it has been shown that of 844 patients at 
this Paraplegia Center, 76 per cent had no catheters, whereas 24 per cent had 
catheter's ® The problems of the neuiophysiologj'^ and treatment of neurogenic 
bladders have been fully i emended m the recent hterature ’' 

The purpose of this paper is to e\amme the situation among our hospitalized 
patients m order to ascei'tam 1) how many patients became catheter-free on 
straight dramage, 2) hov many patients became catheter-free on tidal drainage 
and/oi bladder tiainmg, 3) hov manj’’ patients became catheter-free by other 
methods, 4) how man}’’ patients have never been catheter-free and its cause, 5) 
hov many patients have legiessed so as to need catheters and the cause of the 
regression 

One hundred eighty hospitalized patients and a few outpatients at random 
veie mtemeved Patients injured less than six. months were not mcluded in 
this study 


RESULTS 

Thirty-four patients became catheter-fiee vhile on straight dramage The 
majority of them veie transfeiied from othei institutions vhere tidal dramage 
and/oi bladder traming were not practiced Iiiespectiie of the level or com¬ 
pleteness of the lesion all but one patient became catheter-free withm six months 

Five patients had catheters foi periods ranging from 9 months to 3 years The 
patients had been on straight drainage until a physician suggested that a residual 
test be perfoimed and a balanced bladdei function vas found The time since 
injur}’’ langed from to 40 years, and the patients stdl are catheter-free 

Twenty-seven patients became catheter-free while on tidal dramage and/or 
bladder tiaimng All but tw o became catheter-free wuthm six months irrespective 
of lex el or completness of injury The duiation of tidal dramage and/or bladder 
tiaimng varied fiom 1 to 32 weeks Fix’e of the 27 patients had been on bladder 

Read at annual meeting of Western Section of Amencan Urological Association, San 
Francisco, Calif 4pril SO-Max 3, 1956 

' jMunro, Donald Rehabilitation of patients totalh paralxzed below waist with special 
reference to making them ambulator} and capable of earning their living III Tidal drain 
age, cxstometr} and bladder training New Eng J Aled , 236 223-235, 1917 

’ Munrm Donald Injuries to Nerx ous S}stem Philadelphia W B Saunders Co , 1952 

’ Bors Ernest Bladder disturbances and management of patients with injury to spinal 
cord J Internat Coll Surg , 21 513-527, 1954 

* Bors, Ernest Veterans Administration Technical Bulletin TB 10-503 Washington 
25, D C Dec 18, 1948 

‘ Bors, Ernest Role of anatomj and phxsiologx for understanding of neurogenic blad¬ 
der To be published, J Indian j\fed Profession, Bombax India 

* Bors Ernest The challenge of quadnplegia, obserx ations, problems and thoughts 
To be published in Bull Los Angeles Neurol Soc 
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Fio 1 Chart 'ho^ that excreton cjbtometr\ is more phxsioloeic It ivas nprfnrniBrl 
injured S-2&-51 aho sustained a C 5 clinicalh complete fesion Xote that ree- 
ular cirtometn perfomed at increments of 25 cc per minute (continuous flow) repealed 
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aicQ _^o cc capacitx iet, e\cretor\ cxstometrx rexealed capacitx of 550 cc 

tniiiing irregularlj, and G patients had been on tidal drainage irregularlx The 
time since mjurx ranged from G months to 1234 xears 

Nineteen patients became catheter-free bx other procedures The majontx of 

these cases had been on tidal drainage and/or bladder training pnor to the pro- 
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There are authors who feel that a patient ivith a spinal cord injury, if ade 
quately treated, ill infalJibl}'^ develop an automatic bladder * ^ This expectation 
does not hold T^ong other reports it has been shown that of 844 patients at 
this Paraplegia Center, 76 per cent had no catheters, whereas 24 per cent ha 
catheters * The problems of the neurophysiology and treatment of neurogenic 
bladders have been fully lenewed m the recent hterature ^ ® 

The purpose of tins paper is to exaimne the situation among our hospitalized 
patients m order to asceitam 1 ) how many patients became catheter-free on 
straight dramage, 2 ) how many patients became catheter-free on tidal drainage 
and/oi bladder traming, 3 ) hon manj'' patients became catheter-free by ot er 
methods, 4 ) how many patients have never been catheter-fiee and its 
how many patients have regressed so as to need catheters and the cause o 
regiession , 

One hundred eighty hospitalized patients and a few outpatients at ° 
were mtemeved Patients injured less than sl\ months were not mclu e m 
this study 

BESIJLTS 

Thirty-foui patients became cathetei-free while on straight dramage The 
majority of them ivere tiansferied from othei institutions wheie tidal drainage 
and/or bladder tiaimng were not practiced Iriespectne of the level or com 
pleteness of the lesion all but one patient became catheter-free v ithm six mon 
Five patients had catheters foi periods langmg from 9 months to 3 years ^ 
patients had been on stiaight drainage until a physician suggested that a resi 
test be performed and a balanced bladder function vas found The time sm 
injuiy ranged from IA 3 to 40 years, and the patients still are catheter- ree 
Tv enty-seven patients became cathetei -free v hile on tidal drainage an 
bladder training 411 but tv o became catheter-fiee vnthm six months 
of level 01 completness of mjuiy The duration of tidal drainage and/or ^ 
traming varied fiom 1 to 32 veeks Five of the 27 patients had been on a 

Read at annual meeting of Western Section of American Urological Association, 

Francisco, Calif April 30-Ma\ 3, 1956 xmist with special 
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jjstometr} and bladder training New Eng J Med 23B jgrs Co , 1952 

“ Munro, Donald Injuries to Nervous Sistem Philadelphia W B ba injury to spinal 
ors lamest Bladder disturbances and management of patients vat j y 
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Pig 1 Chart shows that e\cretor\ c\stonietrs is morp nh\sinlr.tr.n Tf „ j j 

training irregularh, and G patients had been on tidal drainage irregularh Tht 
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THE PROBLEjMS OF CORD BLADDER REHABILITATION 

A ESTIN COjMARR 

From the Paraplegia Service of the Veterans Administration Hospital, Long 
Beach, Calif ana the Department of Urology, School of Medicine, College 
of Medical Evangelists, Los Angeles, Calif 

There are authors who feel that a patient with a spinal cord injury, if ade 
quately tieated, null infaUiblj’’ develop an automatic bladder ' ^ This expectation 
does not hold Among other reports it has been showm that of 844 patients at 
this Paraplegia Center, 76 per cent had no catheters, vhereas 24 per cent had 
catheters’ The pioblenis of the neurophysiology and treatment of neurogenic 
bladdeis have been fully levieived m the recent hterature ’ ’ 

The purpose of this paper is to exanuue the situation among our hospitahzed 
patients in order to ascertain 1) how many patients became catheter-free on 
straight dramage, 2) hov maiij'^ patients became cathetei-free on tidal drainage 
aud/or bladder tiaming, 3) hov maiij'" patients became catheter-free bj^ other 
methods, 4) hov man}’' patients have never been catheter-free and its cause, o) 
how many patients have legressed so as to need catheters and the cause of the 
regression 

One hunched eighty hospitalized patients and a few outpatients at random 
vere inter new ed Patients injured less than si\ months were not included m 
this study 


RESULTS 

Thirty-four patients became catheter-free wRile on straight drainage The 
majority of them were tiansfened from other institutions where tidal drainage 
and/or bladder tiainmg were not practiced Irrespective of the level or com 
pleteuess of the lesion all but one patient became catheter-free witlun sl\ months 
Fn e patients had catheteia for penods ranging fioni 9 months to 3 years The 
patients had been on straight drainage until a physician suggested that a residua 
test be perfoimed and a balanced bladder function was found The time since 
injury ranged from to 40 years, and the patients still are catheter-free 
Twent 3 r-seven patients became catheter-free wlule on tidal drainage and/or 
bladder trainmg All but tw o became catheter-free wuthm si\ months irrespective 
of level or completness of mjui 3 " The duiation of tidal drainage and/or bladder 
training varied from 1 to 32 weeks Five of the 27 patients had been on bladder 

Read at annual meeting of Western Section of American Urological 4 ssociation, Sna 
Francisco, Calif April 30-Ma-\ 3, 195G , 

' IMunro, Donald Rehabilitation of patients totnllj parabzed below ’vaist 
reference to making them ambulator 3 and cimable of earning their living IJI tma* “ 
age, c 3 stometr 3 and bladder training New Eng J hied , 236 223-235,1947 .,2 

’ hlunrm Donald Injuries to Nervous S 3 stem Philadelphia W B Saunders Lo , 

’ Bors, Ernest Bladder disturbances and management of patients vath injurj to p 
cord J Internet Coll Surg 21 513-527 1954 -iiroclnnetoa 

^ Bors, Ernest Veterans Administration Technical Bulletin TB 10 503 Was K 
25, D C Dec IS, 194S 

‘ Bors, Ernest Role of anatomj and ph 38 lolog^ for understanding of neuroge 
der To be published, J Indian hied Profession, Bomba 3 , India , thnnirhts 

‘Bors, Ernest The challenge of quadriplegia, observations, problems and b 
To be published in Bull Los Angeles Neurol Soc 
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nn h''« c^stometn IS more ph^3lolomc It was performed 

on patient injured S 29-ol who sustained a C-o, climcalh complete lesion Xote that reg- 

onU r of 25 CO per minute (continuous flow) reveale^d 

9 j' Regular c^stometr^ at 100 drops per minute (continuous flow) re- 

\cnled _-lo cc cap^clt^ Aet e\cretor\ c\stometr\ re\ ealed capacit\ of 550 cc 


tmining irregulnrh, and b patients liad been on tidal drainage uregularlj The 
time since injun ranged from G months to 123^ tears 
^ ineteen patients became catheter-free bt other procedures The majontt of 

these cases had been on tidal drainage and/or bladder training pnor to the pro- 
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cedures that made them catheter-free The tune which passed until they became 
catheter-free ranged from 12 weeks to years 
Sixty-two patients have nevei been catheter-free Yet, they have been under 
our care from 2 months to 11 years Forty-seven (75 per cent) of these patients 
haAm cerAucal lesions The lemammg 15 (25 per cent) hai e injuries at other levels 
The reasons n inch necessitated immtemipted catheter drainage in 62 patient' 
weie inabihty to cred6 or stram, paroxysmal hj^iertension, renal calculosis, pei- 
sistent low grade fever, un-cooperatu'e patients, patient preference, vesicoureteral 
reflux, penoscrotal fistulas and inability to create automaticity 

The bladder function of 33 patients regressed to such a degree that catheters 
AAere needed after Ami^nng periods of harong been catheter-free 

DISCUSSIOR 

After a reAueiA of the statistics one cannot agree entirelj’’ mth hlunro’s state¬ 
ment that, “tidal dramage, cj^stometiy and bladder trammg are interdependent 
f^Tien properly used m combmation they insure that evrery patient who has had 
an mjury to the spmal cord, conus or cauda equma, and Avho is mteihgent and 
co-operative, nnll have mfalhble 24 hour control of urmation regardless of the 
seirenty of the cord mjury 

One hundred and eighteen (66 per cent) patients are or havre been catheter- 
free if we include the group of patients A\ith regression of bladder function 
Thirty-mne patients became catheter-free nhile on straight drauiage Four¬ 
teen patients of the group mth regression of function became catheter-fiee orig¬ 
inally on straight dramage Therefore, 53 (45 per cent) of the 118 patients be¬ 
came catheter-free while on straight dramage 
Ta\ enty-seven patients became catheter-free by tidal drainage and/or bladder 
trammg Four patients of the group with legression of function became catheter- 
free oiigmally ivhile on tidal drainage and/oi bladdei traimng Therefore, 31 
(26 per cent) of 118 patients became catheter-free n bile on tidal diainage and/or 
bladder traimng 

Xineteen patients became cathetei-free by other methods (transurethral 
vesical neck lesection, pudendal blocks, pudendal operations, obturator neu¬ 
rotomies and adductor myotomies, topical mucosal anesthesia of bladder inth 
pontocaine, ice water stimulation of bladder) Fifteen patients of the group AMth 
regression of function became catheter-free by other methods (pudendal blocks, 
transurethral Aresical neck resection, subarachnoid alcohol block) Therefore, 
34 (29 per cent) of 118 patients became catheter-free by other methods It should 
be noted that the majont 3 ’' in this group had been on tidal dramage and/or 
bladder traimng before other procedures had to be instituted 

Eighty-scAren (74 per cent) of 118 patients became catheter-free nithout tidal 
drainage and/or bladder training as the contnbuting factor 

The question anses Would the bladder function of those patients whose 
“catheter-free state” is attributed to tidal drainage and/or bladder training 
haAre returned, had thej^ not been on that regimen? This is difficult to ansner 
smce if IS accepted practice to place patients mth a spinal cord nijuo^ on tidal 
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drainage and/or bladder trauung In spite of the niterestmg findings brought out 
by this stud}, tidal drainage and/or bladder training is still good treatment if 
considered m the folloinng order 1) rehabihtation of the a iscus, 2) prei ention of 
bladder contracture, 3) psychological reasons 
Rehabihtation of the luscus by means of tidal drainage aud/oi bladder tram- 
mg should be considered as another aid m the treatment of the neurogenic blad¬ 
der, despite the fact that our stud}-^ has shoira that it is not the panacea claimed 
by others We agree that it aids m “conditionmg the reflex”,* but it is not in- 
faUible Tidal drainage is a good method of cleansing the bladder and therebj" 
dimimshes infection, jet, it does not necessarilj^ preient formation of calculi 
in the bladder Recent studies ivith “excretorj’^ cj stometty” showed that upon 
dnnlong one glass of water (240 cc) hourlj beginmng at 7 00 a m , the output in 
a l}r <2 hour period i aned markedlj' ‘ In one patient 990 cc n as collected m a 1 
hour period A similar obsenation nas made bj’ i\Iunro in a later publication 
nherem he suggested that the intake of flmd be decreased beforehand where 
ex-pected peaks of output are found - Howei er, it has been shomi that adequate 
amounts of fluid are important for prei ention of renal calcuh ’ It is, therefore, 
suggested that bladder traimng be done bj allomng one glass (240 cc) of water 
hourlj beginmng at 6 00 a m until bed time The bladder should be emptied 
penodicaUj as mdicated bj prenous testmg Our ex-penence contraindicates the 
use of 300 cc of water hourly, and the eientual 3-hour clamping off penod, as 
proposed in the hterature,* and is considered bj' us to be much too long 
Tidal drainage and/or bladder trauung maj plaj a role in the prei ention of 
bladder contracture as shown by the followmg obsenations Four patients mtli 
an upper motor neuron tjqie of bladder* * u ho had been on straight drainage 
from 2)^ to 6 jears had bladder capacities uhich laned from 90-100 cc Per 
contra, one patient who, as the great exception, contmued mth his trainmg, re¬ 
tamed a capacitj of 250 cc He has a lesion at C-7, cluucalli complete, u hich re¬ 
sulted from injurj 8 j^ears ago Dunng the daj he clamps off his catheter until 
he deielops a chillj sensation (cutis ansenna) uhich is a pathologic autonomic 
reflex * This patient, too, is an example of the i alue of bladder trainmg m pre- 
1 entmg bladder contracture 

Fi\ e other patients who had been on straight drainage from 3 to 9 years had 
capacitj studies performed Thej had had subarachnoid alcohol blocks or aii- 
tenor rhizotomies mth a subsequent low er motor neuron tjqie of bladder * Yet 
their bladder capacities a aned from 235-400 cc, le , no contracture had de- 
\ eloped It maj be added parentheticallj that bladder contracture has not be¬ 
come a problem of such magiutude at this center as to reqmre or eA en to consider 
cutaneous ureterostomj We beheA e that eA en- patient Anth a spmal cord injurj 
has probablj a bladder nath its oaati “inherent phjsiologic capacitj,” AAhich 
AA e can onlj endeaA or to mamtam ’ 

On questionmg those patients Avhose bladders started to function nhile on 


’ Comnrr, A E Excretorj CAstometn A more j rr. l 

• Comarr, A E A long term sun e\ of incidence of 1’^ PuW'she 

J Lrol 74 447-154, 1955 mcioence ot unnarj calculosis in paraplegi 
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adder training, the “catheter-free state” was enthusiasticaUy attnbuted to 
tte regimen tVhat these patients did not know was that 74 per cent of their 
ehow patients could not attnbute them success to bladder training Thepsycho- 
lo^cal value of tidal drainage and/or bladder training is, therefore, obwous 
he patient feels that he is bemg actively treated during the first 6 months of 
conservative care By adhering to this regimen, rehgiously clamping and un 

c ampmg the catheter, the patient is motivated toward a desirable goal which 
is worth his while and effort 

As noted previously, 53 patients became catheter-free while on straight 
ramage Fifty-two of the 53 patients did so in periods varymg from a mmimuin 
of hours or days after mjury to a maximum of 6 months after mjuiy This, then, 
would mdicate that conservative (non-intervention) therapy should extend at 
least up to sDc months after injury, thereafter, therapy with mtenmntion of some 
type should follow as indicated m the mdividual case 


A conservative estimate mdicates that 50 of the 62 patients who have never 
been catheter-free will remam permanently on catheter drainage The great 
majority of these are tetraplegics ’ Permanent dramage will also be necessary m 
about 25 of the 33 patients whose bladders regressed Therefore, 75 (42 per cent) 
of the 180 mterviewed patients will probably need permanent catheters 
The term “regression" of bladder function is probably used too loosely Actual 
regression, i e , spontaneous imbalance of function ivithout a detectable cause, 
was found m only 5 patients whereas the remaining 28 patients needed the re¬ 
establishment of catheter drainage because of various comphcations (vesico¬ 
ureteral reflux, penoscrotal fistulas and diverticula, urethroischial diverticula, 
hydronephrosis, renal calcuh, pyelonephritis, vesical neck stricture, chordotomy) 
Experience at this center has shown that patients who had catheters for many 
years have climcally faired very well in regaid to kidney function This should, 
by no means, mfer that we should not contmue in every possible way to create 
a “catheter-free state,” because of the many other comphcations which ac¬ 
company a life with a permanent catheter, such as urethral changes at the peno¬ 
scrotal junction, and/or epididymitis The neurogemc bladder wiU remain a 
challenge to the urologist, because its function cannot be predicted with certamtj" 


SmUMABl 

Of 180 patients mterviewed at the Veterans Administration Paraplegia Center 
at Long Beach, 85 (47 per cent) are catheter-free Nmety-five (53 per cent) 
patients have catheters, 62 have never been mthout catheters and 33 regressed 
so as to need remtroduction of catheters 

Of the 180 patients, 118 (66 per cent) were catheter-free at one tune or another 
whereas 62 (34 per cent) have ne\er been catheter-free Of the 118 patients, 53 
(45 per cent) became catheter-free by straight dramage, 31 (26 per cent) by 
tidal drainage and/or bladder trammg, 34 (29 per cent) bj other methods 
It IS concluded that tidal drainage and/or bladder trammg is not a panacea 
However, it should remam the accepted practice for the following reasons 1) 
rehabditation of the mscus, 2) possible prevention of bladder contracture, and 
3) psychological reasons 
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It was again shown that surgical inten ention for a ‘ catheter-free state ’ should 
not be instituted imtil a minimum of six months has elapsed smce mjurj 
Briefly, a modification for bladder trauung has been suggested 

Addendum The results of Excretory Cystometry—A More Physiologic 
^Method” mentioned m this paper will appear m another pubhcation See figure 1 
The techmque briefly, is as follows The patient is awakened at 6 00 a jn and 
started on 1 glass of water exery hour per os until his scheduled tune for cystome¬ 
try The glass of water on the hour is contmued e\en dunng cystometry A 
catheter (Xo 20) is mtroduced mto the urethra slowly and gently untd urme 
presents itself and the bladder is emptied Stram, cred6 or any other method is 
not used to empty the bladder smce this might set off reflex actinty The tip of 
the catheter should be past the \ esical neck The catheter is then connected to the 
Lewis Cl stometer m the usual manner except that flmd is not mtroduced mto the 
bladder retrogradely The mtrayesieal i olume is the urme which is excreted dur- 
mg the exammation Sufficient time should be allowed for stabilization before the 
myestigation is started m order to ayoid recordmg of responses which are due to 
change of catheters, moymg of the patient to the teshng room, moymg the pa¬ 
tient from guemey to cystoscopy table and the like (It is best to perform the 
procedure m the patient’s bed ) 

The cystometer is permitted to run until the catheter is ejected Yet it is not 
permitted to run more than to 2 hours 
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bladder training, the “catheter-free state” was enthusiastically attnbuted to 
this regimen "What these patients did not know was that 74 per cent of their 
fellow patients could not attnbute their success to bladder training The psycho¬ 
logical value of tidal drainage and/or bladder training is, therefore, obnous 
The patient feels that he is being actively treated during the first 6 months of 
conservative care By adhering to this regimen, rehgiously clamping and un 
clampmg the catheter, the patient is motivated toward a desirable goal which 
IS worth his while and effort 

As noted previously, 53 patients became catheter-free while on straig 
dramage Fifty-two of the 53 patients did so in penods varying from a mimm^ain 
of hours 01 days after mjury to a maximum of 6 months after mjury This, t on, 
would indicate that consenmtive (non-mtervention) therapy should exten a 
least up to SIX months after injury, thereafter, therapy with mtervention of some 
type should follow' as indicated m the mdividual case 

A consen'ative estimate mdicates that 50 of the 62 patients w'ho bar e nei ^ 
been catheter-free wall remam permanently on catheter drainage 6 gre^ 
majority of these are tetraplegics ® Permanent dramage wall also be necessary 
about 25 of the 33 patients w'hose bladders regressed Therefore, 75 (42 per c 
of the 180 mterview ed patients wall probably need permanent catheters 
The term “regression” of bladder function is probably used too loose y 
regression, i e , spontaneous imbalance of function wathout a detecta e^^ 
was found m only 5 patients whereas the remainmg 28 patients nee e ^ 
establishment of catheter dramage because of various complications tl 
ureteral reflux, penoscrotal fistulas and diverticula, urethroischial 
hydronephrosis, renal calculi, pyelonephntis, vesical neck stncture, cho 

Expenence at this center has shown that patients w ho had cathet^ ^sJ^uld, 
years have chmcally faired very well m regard to kidney function s ^pj-eate 
by no means, infer that we should not contmue m every possible way o c^ 
a “catheter-free state,” because of the many other comphcations w pg^o- 
company a life wnth a permanent catheter, such as urethral changes at e ^ 
scrotal junction, and/or epididymitis The neurogemc bladder wi 
challenge to the urologist, because its function cannot be predicted wit ce 

SUMJIAnT 

Of 180 patients mtennew ed at the Veterans Administration 
at Long Beach, 85 (47 per cent) are catheter-free Nmety-five ( g^^gd 

patients have catheters, 62 have never been without catheters an 

so as to need remtroduction of catheters another 

Of the 180 patients, 118 (66 per cent) were catheter-free at one bme gg 

w'hereas 62 (34 per cent) have never been catheter-free Of the 1 pa 
(45 per cent) became catheter-free by straight dramage, 31 ( P 
tidal dramage and/or bladder trainmg, 34 (29 per cent) by other me 
It IS concluded that tidal dramage and/or bladder training is n 
However, it should remam the accepted practice for the fol .^j.g and 

rehabihtation of the mscus, 2) possible prevention of bladder c 
3) psychological reasons 
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It -was agam shown that surgical inten ention for a ‘catheter-free state ’ should 
not be instituted until a Tmmmiim of six months has elapsed smce injury 
Bneflv a modification for bladder traimng has been suggested 

Addendum The results of “Rxcretorr Cystometn —A Alore Phrsiologic 
Method” mentioned m this pajier will appear m another pubhcation See figure 1 
The techmque, bneflv, is as follows The patient is awakened at 6 00 a an and 
started on 1 glass of water everv hour per os until his scheduled time for cystome- 
trv The glass of water on the hour is contmued even during CAStometn' A 
catheter (Xo 20) is mtroduced mto the urethra slowlv and gently imtil unne 
presents itself and the bladder is emptied Strain crede or any other method is 
not used to emptv the bladder smce this might set off reflex activitv The tip of 
the catheter should be past the a esical neck The catheter is then connected to the 
Lewis cvstometer m the usual manner except that flmd is not mtroduced mto the 
bladder retrogradely The mtravesical volume is the unne which is excreted dur- 
mg the examination Sufficient time should be allowed for stabilization before the 
mvesbgation is started m order to avoid reconhng of responses which are due to 
change of catheters movmg of the patient to the testing room, movmg the pa¬ 
tient from guemev to cystoscopv table and the hke (It is best to perform the 
procedure m the patient’s bed ) 

The cvstometer is permitted to run until the catheter is ejected Yet, it is not 
permitted to run more than to 2 hours 
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INFLUENCE OF HYPOPHYSECTOMY AND REPLACEMENT 
THERAPY ON EXPERIMENTALLY INDUCED 
CALCULI IN RATS 


DONALD P McDonald and RALPH A EDDINGS 

From the Dimston of Urology, Department of Surgery, University of Washington School of 

Medicine, Seattle, Wash 


Dunrung, Curtis and Madsen,* m 1951, reported a sex incidence favonng 
males m diethylstilbestrol-uiduced bladder calcub In 1955, Marshall and co- 
workers^ reported that experimental cystobthiasis in Wistar rats bad a marked 
sex mcidence favonng the male We have found that m female Long-Evans rats 
the low mcidence and small size of experimentally mduced bladder stones could 
be mcreased to the high male mcidence and size by ovanectomy and testosterone 
treatment ® These experiments clearly imphcate the androgens as a contributing 
factor in calculus formation and growth 

The present study was conducted m an attempt to chscover of what importance 
the stimulatmg effects of pitmtary hormones were on calculus formation and 
grovffh 


MATERIALS AND METHODS 

Cylmdncal, c p magnesium ribbon mduses were aseptically mtroduced into 
the bladders of Long-Evans and Sprague-Dawley rats, some of which had pre¬ 
viously been hypophysectomized Vermeulen’s* technique was employed for the 
implantation The ammals were fed Purma Laboiatory Chow and water ad lti>- 
itum Each group consisted of 20 animals Intramuscular injections were begun 
the first postoperative day 

The control ammals received 0 1 ml of 1 per cent gum acacia daily The fol- 
loivmg doses of hormones were used 


ACTH (Armour) 

Gonadotrophins 
APL (Ayerst) 

Equinex (Ayerst) 

Luteotrophin (Sqmbb) 

Testosterone cyclopentjl propionate (Upjohn) 
Growth hormone (Armour) 


0 6 mg daily 

4 1 u daily 
4 1 u daily 
10 1 u daily 
10 mg per week 
0 05 mg dadj 


Twenty-four hour urme volumes were determmed for each animal 

Read at annual meeting of Western Section of American Urological Association, San 
Francisco, Calif April 30-May 3, 1956 , 

Supported in part by The John and Marj R Markle Foundation and ItoearM . 
A 898 from the National Institute of Arthntis and Metabolic Diseases of the JNa 
Institutes of Health, U S Public Health Service , , 

1 Dunning, W F , Curtis, M R and Madsen, M E Diethjlstdbestrol induced imm 
mary gland and bladder cancer in recmrocal Fi hybrids between tno inbred lines o 
Acta Unio Internationale Centre le dancer, 7 238-244,1951 ristnh- 

* Marshall, V F , Sohnittman, Moms, Davnlos, Alfonso and Butterick, Anea^i 
thiasis in rats as influenced by hj aluromdase, sex and strdss J Urol , 73 

* McDonald, D F and Huffman, P G Influence of sex hormones on mcidence o p 
mentallj induced vesical calculi in rats (Prelmiinarj report ) Tr West Sect A 

Assoc , 22 166-168, 1955 n n O Exnen 

* Vermeulen C W , Grove, W J , Goetz, R , Ragins, H D and Correll, N ° oduccd 
mental urolithiasis I Development of calculi upon foreign bodies surgicalp i 

into the bladders of rats J Urol , 64 541, 1950 
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Table 1 Stones formed tn Sprague-Dawley rats 6 weds after xmplantaUon of 

magnesuim ntdus 


Endocrine Condition 

No of Animtls 

Inadcncc of 
Culculi 

AveraEc Weight* 



per cent 

mgm 

Normal male 

19 

100 

83 4 

Normal female 

16 

100 

51 6 

HiTpophi'seotomized males 

1 13 

7 

t 

Hjpophysectomiied males, ACTH 
Hypophjsecfcomized males, gonadotroph 

8 

50 

10 6 

ins, 4 1 u of each 

Hj’pophysectomized males, ACTH plus 

12 ‘ 

75 

21 8 

gonadotrophins 

7 

100 

35 3 


* Includes weight of nidus 
t Onlj one calculus w eighing 13 mg in group 


In the experiments shoim in table 2, there were five additional animals in each 
treatment group These ammals had no magnesium nidus and were used to col¬ 
lect urine specimens for deternunation of calcium, magnesium and phosphorus 
Calcium was determined by Denis’ method,^ magnesium, according to Tem,® 
and phosphorus, as phosphate, after Fiske and Subbarow ’ 

All ammals were sacrificed 6 weeks from the time of implantation of the nidus, 
except the hypophj^sectonuzed ammals in table 2, winch were sacrificed at 4 
iveeks The urinary pH was determined by test paper All animals sbomng 
imnary pH greater than 7 0 w-ere discarded Calculi were removed, blotted and 
weighed immediately Gram stains were made of the urinary sediment Statis¬ 
tical correlations were made by Fisher’s method and the piobability detennmed 
from his table ® 


RESULTS 

Tables 1 and 2 show' that there wrn a less marked difference in sex incidence of 
^Icuh m Sprague-Dawdey rats than m the Long-Evans stram However even 
though there was a high incidence of calculus formation m Sprague-Dawdev 
females, their significantly smaUer size, p less than 01, indicates the trend seen 
more dramaticallj'm the Long-Evans strain 

HjTiophysectomy m both strains reduced stone formation to practically ml 
It each experiment, only one rat had a stone, and these were only 3 and 4 7 me 
of crj'stals, respectively ' mg 

Wien adrenal stimulation was induced, half of the treated animals developed 
a few crystals on the nidus Adnunistration of gonadotrophins gave a 75 per cent 
ncidencc of calcuh, axeraging 25 rag Simultaneous treatment wnth ACTH and 

62 Wood plasma and sen™ J Bml Chem , 

43 dWemunatmn of calcium m blood scrum Chem Analyst! 

hwl Chem*^6f ^ colorimetric dctermihation of phosphorus J 

Ud ^ Research WorVers Edinburgh Oliver and Boid, 
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Table 2 Slones formed tn Long-Evans rats 4. weeks after implantation of 

magnesium nidus 


Endocnne Condition 

No of Animals 

Inndence of 
Calculi 

Average Weigtl* 



per C4nt 

mpn 

Normal males* 

19 

100 

182 

Normal females* 

20 

54 

24 

Hypophysectomized males 

11 

9 

t 

Hypophysectomized males, luteotrophm 
Hypophysectomized males, growth hor-i 

11 

27 

24 6 

mone 1 

17 

76 

46 1 

Hypophysectomized males, testosterone j 

13 

92 

81 5 


* Calculi formed during 6 neeks period 
t One rat had a calculus weighing 14 7 mg 


Table 3 Total £4 hour urinary calcium, magnesium and phosphorus excretion 
in hypophyseclomized rats, average values for IB samples in milligrams per 

£4 hours 


Treatment 

Calcium 

Magnesium 

Phoaplionis 

Intact control males 

0 14 

0 93 

13 2 

Intact control females 

0 19 

1 00 

6 9 

None 

0 13 

0 13 

4 2 

ACTH 

0 09 

0 04 

6 0 

Gonadotrophins 

0 52 

0 17 

6 4 

ACTH -f gonadotrophins 

0 35 

0 49 

6 8 

Luteotropin 

0 12 

0 30 

6 1 

Growd^h hormone 

0 04 

0 16 

8 7 

Testosterone 

0 09 

0 29 

5 9 


gonadotrophiiis increased the incidence to 100 per cent, and size to 35 mg 
Luteotrophm produced only a few small stones Growth hormone treatment gave 
stones of larger size 

The best stones produced were those obtamed by testosterone treatment 
These stones were 45 per cent of the size obtained m normal male animals of the 
same strain Statistical probability in the above groups was less than 1 per cent 
that the results were due to chance Although urme volumes vaned from day to 
day and rat to rat, no consistent or significant variations were related to treat¬ 
ment Infection was not found to be an important contributing factor m those 
ammals whose unnary pH was less than 7 0 

The results of urinary calcium, magnesium and phosphorus studies are corn- 
piled in table 3 Urmary calcium excretion was considerably reduced by growd 
hormone Calcium excretion was markedly mcreased by gonadotrophins i ag 
nesium excretion was markedly increased by luteotrophm and combined treat 
ment with ACTH and gonadotrophins ACTH significantly reduced magnesium 
and calcium excretion Phosphorus excretion was increased by grow th hormone, 
and reduced by testosterone treatment 

Table 4 gives the average weights of the whole prostates of each treatmen 

group 
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Table 4 Average prostale and icsits weighl in hypophyscclomited animals subject to 

several treatments 


Treatment 

Prostate eight 

TesUs W eight 


, [rams 

[rams 

None 

0 034 

0 209 

Gonadotrophms 

1 402 

2 286 

Gonadotropins + ACTH 

1 4S3 

2 235 

Testosterone 

1 113 

0 766 

Luteotrophm 

0 068 

0 411 

Growth hormone 

0 145 

0 734 


DISCUSSION 


The difference in sex incidence and size of calcuh in the tn o strains of rats used 
suggests that the Wistar strain is the genetic ongin of this marked sax difference 
This IS borne out bj Vermeulen’s studies in Hoffman albino rats, our studies m 
Sprague-Daiilej albinos and those of Marshall’s group The Long-E\ ans stram is 
a hjbnd between the Wistar and a wild strain Although the tendencj" is not 
marked m albino rats, it can be disclosed bj using large groups and by endocrine 
mampulations The sex difference in Dunning, Curtis and Aladsen’s chromcally 
estrogemzed rats was probabh the result of squamous metaplasia m the lower 
unnai^ tract 

Hj-pophj sectonij-- reduced calculogenesis to practicall}’- ml The apparent 
mechanisms miohed are onl} partlj' ansuered b}' the present experiments 
Lactogemc hormone, or luteotrophin, nhich has been found to be important to 
prostate growth, and which doubled the size of the prostates m our hjqiophj sec- 
tomized rats, had no unportant effect on calculus formation ACTH is similarly 
not unportant when gi\ en alone Treatment of hjqiophysectomized ammals with 
growth hormone, gonadotrophms, gonadotrophms and ACTH or testosterone m- 
creased the mcidence and size of calcuh The mechanisms probabb differ m the 
sei eral groups Judgmg from unnarj excretion studies of calcium, magnesium 
and phosphorus, the important change mduced by gronth hormone is the m- 
creased unnan phosphate excretion Hj-perphosphatuna m presence of normal 
Jeiels of magnesium uould mcrease the solubihtj product and lead to more 
rapid deposition of magnesium phosphate This mechanism in the aboxe expm- 
men s was pecuhar to growth hormone treated ammals Gonadotrophin treat- 
ment mcreased urmar 3 calcium to lei els axeragmg fiie times normal When 

.mn 7" excretion was mcreased With unchanged 

^ne 1 olumes, the hjqiercalciuna and hj-permagnesuna could be ex-pected^to 

calculus Thmuktion'^^^^^ J'lechamsms for testosterone and luteotrophm 

.1.0 go,„d„“?oph:„.\c?s*'™s iZsZ'Z 
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best stones Table 4 sho^\ s that, even though the testosterone treated group had 
less well developed pi estates, the stones ^vere larger The increased size of pros 
tates in rats treated with giowth hormone could be due to gonadotrophin im 
purities m the preparation However, the urinary excretion of calcium and mag 
iiesium does not confirm this theory 

SUMMAR1 AND CONCLUSIONS 

Hypophysectomy virtually abolishes the tendency to calculus formation about 
a magnesium mdus in both high and low incidence calculus stiains of rats 

The adimnistration of testosterone to hypophysectomized rats restores the 
tendency to calculus formation, partly by mcreasing urinaiy axcretion of mag 
nesium, and by unknoivn factors 

Adimnistration of gonadoti ophins and combined gonadotiophms and ACTH 
increases the incidence and size of experimental calcuh, but less effectively than 
does testosterone The mechanism is, probably, increased calcium and magne 
Slum excretion 

Growth hormone is even less effective, ACTH and luteotrophin were ineffec¬ 
tive 
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DHTERTICULUIM OF THE FEA'IALE UEETHEA A NEW 
]\'IETHOD OF ABLATION 


MILO ELLIK 


As more routme exammations mclude a search for diverticulum of the female 
urethra, the number found rises Thus mcreased av areness proves that such out- 
pouchmgs are not a too infrequent problem A large smgle series of cases seems 
unhkelj^ as the Cleveland Chmc reported only 7 in a period of 22 years (then 
added 38 more between 1943 and 1954) The Mayo Foundation recorded a mere 
71 cases prior to 1949 and only 30 were seen at Johns Hopkins between 1890 
and 1949 Pathogenesis of these cul de sacs remains controversial, but clmicaUy 
they present a fairly standard pattern They are usually palpable and sometimes 
\asible along the roof of the vagina, the contents ma}”^ be expressible or not, the 
urethral ostium may be patent or closed and located either mside or distal to the 
external sphincter The flmd content may be mfected and, of course, they may 
produce a i anety of symptoms Usually concealed and closely enveloped by the 
vagmal vault a diverticulum may be difficult to see as \\ ell as hard to mobdize 
'tt'hen the urethral stoma is sealed it is difficult to find endoscopically, when it 
is open the escape of fluid content detracts from the turgid outlme of the mass 
Should the urethral operung be close to the bladder neck the portent of post- 
surgical urethrovagmal fistula spells catastrophe If the sac is multiloculated, 
has multiple stomata, contains stone, tumor or embraces an ectopic ureteral 
onfice, the problem is compounded Therefore, preoperative study had best be 
thorough and treatment gmded noth meticulous caution Surgical ablation is 
the usual treatment but may be accompamed by qualms, tedium and hazard on 
the part of the operator The most simple, small, turgid, umnfected and distally 
located diverticulum can be a dehcate operative problem 

I^Tlen Iiloore, m 1950, descnbed his balloon catheter technique he undoubtedly 
did so because he felt that it aided m an othennse difficult, irksome and pre¬ 
carious operation His technique was uidely used and accepted In spite of this 
advance, hoi\ ever, sharp surgical dissection remained troublesome The sac ii as 
often thin, fragile and became disrupted before the dissection was completed In 
such instances the residual pouch mth its urethra] ostium u as lost m a blood}’- 
quagmire L nderstandable concern ho\ ered over the eventual outcome If the 
operator knei\ the urethral openmg communicated between the sphincter and 
bladder neck he w as apt to defer the case or suggest digital evacuation as an 
alteniatn e Such patients w ere i e\ed and continued to bar e their S}'mptoms and 
periodic infections 

Earh in 1953 this author was confronted at surger}’ by a dnerticulum with a 
patent opening communicating distal to the sphincter An extension of this sae 
was found to migrate far back under the trigone and the contents were foul 
Surgical excision might hai e been simple enough had it not been for the sub- 
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tngonal ramification Because of this it was decided to omit formal dissection, 
to merely cleanse the entire cavity and pack it with gauze Conventional gauze 
did not appeal, so oxycel was used The excehent result encouraged a thought 
that all of these cavities might be similarly treated, and if so, such an obvious 
simplification could be most welcome and rewarding This report is prompted 
by a small series of similar experiences 

REVIEW OF CASES 

Seven cases comprise this series, the first patient havmg been operated upon 
m 1953 AU diverticula were palpable, visible, or both Two actually protruded 
from the introitus sufficiently to be apparent to the patient as well as the phya- 
cian Four had open urethral orifices and could be digitally evacuated Three 
could not be emptied as their openings were temporarily sealed, and then con 
tents odorless, clear and sterile It was showm that of the four expressible sacs, 
three opened outside the sphincter and one close to the bladder The three 
turgid, unexpressible diverticula were so close to the bladder neck that it ivas 
assumed then sealed stomas were cephalad to the sphmcter, when urethioscopic 
proof was not available Preoperative study mcluded complete cystoscopy and 
retrograde pyelogmphy, along mth urethroscopic appraisal Urethrography 'uas 
not utilized, but may be m the future, and is to be recommended Two had 
ramifications, both bemg m the direction of the trigone One of these was never 
completely explored or outlined and it is not knonm just how far or m nhat 
direction it eventually piogressed All were subjected to the same treatment 
and the results were uniformly satisfactory After 2 weeks postopemtively 
heahng and resolution had erased ail evidence of the mass, the patients appeared 
to have been reheved of their symptoms and only the healed surgical scar could 
be seen or palpated Subsequent urethral calibrations and dilatations were done, 
but no strictures were noted 


author’s technique 

The position of the patient is either that of hthotomy or prone genuflection 
(as favored for hemorrhoidectomy) The lattei is preferred as it presents the 
lesion in a convenient dorsal position Usually an mljung Foley urethral catheter 
prorudes ti action and delineation The diverticulum is visualized and palpated 
or if collapsed, its position demonstrated by some small, hooked director placed 
through the urethral ostium The hooked directoi should be small enough not 
to overstretch the urethral stoma and may be either a curved forceps, a malleable 
probe or even a uieteral catheter The outermost aspect of the presenting mass 
IS grasped by two Allis forceps and a short stab incision made, between them, 
chrectly into the diverticulum FoUomng drainage of the cavity the forceps are 
remserted to include sac lining The cavity is then flushed thoroughl}^ nith 
hydrogen peroxide, or the operator’s choice of similar irngation The inner lining 
may be excoriated mth a tiny bit of plam gauze, such as the so-called “peanut 
gauze sponge, held in the tip of a mosqiuto forceps No attempt is made to close 
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the ostium (although in certam mstances suturmg might be considered proper 
and useful) The cleansed and abraided cai'it 3 " is then stuffed mth oxj cel strips 
These strips are usuallj about one-fourth mch wide or shghth' wider, and the 
number of stnps used contmgent upon the size of the dii erticulimi Although 
the sac need not be tightlj' filled, it should be palpable as a senu-sohd mass after 
sufficient oxj cel has been inserted Gelfoam rmght be substituted for oxj cel, 
but was not used m t his senes The smallness of the stab n ound aids m the re¬ 
tention of the oxycel gauze, the mcision is then closed mth an appropnate 
number of mterrupted chrormc sutures Xo drams are used and a a agmal pack is 
optional The Folej urethral catheter is allowed to remam mdwelhng for a penod 
of tn o to sei en days postoperativelj, dependmg on the size of the urethral stoma 
or the w him of the operator If no urethral commiuucation exists the mdwelhng 
catheter nught be removed at once This type of techmque has been used without 
regard for size of sac or urethral ostium, the presence of infection, the existence 
of ramification or ivhether the urethral opening presented on the bladder or the 
meatal side of the sphmcter It is concen able, howei er, that max erx' large and 
redundant mass some of the excess nught be profitablj excised The presence of 
uei\ growth, stone or ectopic ureteral onfice withm the caintj could be a rare 
and extenuating circumstance 


rO AfMEX T 

Packmg these canties with comentional gauze nas descnbed and discarded 
long ago Cabot, m an earh text, stated that this often required secondary 
closure, particular!} of the fistula that sometmies followed The recent adx ent of 
absorbable gauze, in addition to bemg welcomed m other fields of surgen’, found 
some use m urologj This would appear to be another fortuitous apphcation 
The histopatholog} of tissue reaction to this matenal has been adequately de¬ 
scnbed elsen here and mdicates that it is rather qmckly assurulated into a general 
pattern of fibrosis In this instance it would appear that its presence not only 
obliterates the cant} , but creates a sort of seal or patch ox er the urethral ostium 
Elinunation of the need for meticulous dissection, surgical closure and concern 
about the urethral location of the stoma adds matenal solace Surgical trauma 
bemg minimal and operatixe time short, tissue heahng and conx alescence are 
expedited The same techmque would appear logical for the exceedmgly rare 
sinular outcroppings of the male urethra Deferment, engendered bx fear of 
fistula, IS ehnunated and abhorrent digital exacuation bamshed 

COXCLUSIOXS 

4 new techmque is presented, utihzmg ox} cel packmg, as a semceable and 
simple means of ablatmg dix erticulum of the female urethra 

\bsorbable matenal, of this txqie, apparentlx obhterates the caxutx and seals 
the urethral commumcation bx a process of fibrotic assiimlation 
Tissue response to this matenal ehmmates the usual concern about sphmcter- 
stonia relationship and ranufications of the sac 
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This type of ablation appears applicable for most penurethral cysts or diver 
ticula m either the female or male 

The techmque is simple, short, tissue trauma minimal, and convalescence bnef 
117 E Eighth St , Long Beach 13, Calif 
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HOLE OF STRIATED AIUSGLE IN URINATION 
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From the Departments of Surgery and Anesthesia, University of Michigan Medical School and 
Velerans Adminislralion Hospital, Ann Arbor , Mtc/i 


Micturition is a complicated act mvohung smooth as Tveh as striated muscles 
the function of each type of muscle has been a control ersial subject from the 
earliest expenments on unnation^ to the present era One group of observers- * 
beheves that micturition can be started as well as stopped by direct cortical 
control over bladder smooth muscle The other school which mcludes Galen, 
contends that actmty of stnated muscle is necessarj’' for the voiding of unne 
Recent mdirect emdence obtained bj-^ fluoroscopy and cinefluorography^ have 
led some investigators* to state that the voluntary mechamsm for starting or 
stoppmg urination is mediated entirely through stnated muscles Hinman and 
co-v orkers,‘ also on the basis of cmefluorograpbj^, disagree with this conclusion 
In an effort to resohe this controversy we have conducted experiments* in 
humans to determine the part play^ed by the stnated penneal muscles in mic- 
tuntion It was found that paralysis of the penneal musculature obtained by 
bilateral pudendal nen^e block did not aflect mitiation of imnation nor did it 
produce mcontinence except m one patient vbo had undergone prostatectomy, 
these obsen ations are in agreement mth premous work ‘ * Howei er, the 
amount of time necessary to stop unnation dunng pudendal block v as mcreased 
from a normal of 1-2 seconds to 8-10 seconds, this findmg has not been noted 
prewously 

Since some research v orkers feel that the abdominal and diaphragmatic mus¬ 
culature forms a part of the voluntary mechanism necessary^ for control of mic¬ 
turition, it was decided to carry the mxestigation a bit further and produce 
complete flaccid paraly sis of all of the skeletal muscle of the human body Under 
these circumstances it vas hoped that an uneqmxocal answer could be obtained 
relatu e to the function of stnated muscle m unnation 


METHOT) 


The muscle relaxauts D-tubocuranne and succmydcholine i\ ere used in sepa¬ 
rate tnals to produce flaccid paralysis of the stnated muscle One female and 15 
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male patients ser\ed as subjects, they were fully conscious throughout the 
e\perinients 

1) Since the effects of the skeletal muscle relaxants on the human autonomic 
nervous system are uot known defimtely at the present, it was considered neces 
sary to ascertain these effects first Nine male patients \vith neuiogemc bladders 
exhibiting umnhibited oi uncontrolled contiactions were selected as subjects for 
this part of the expermient Four of the patients exhibited leflex neurogemc 
bladders* associated mth traumatic transverse myehtis while five subjects 
demonstrated umnhibited neurogenic bladdeis resulting from multiple sclerosis 
and cerebror ascular accidents Figure 1, A demonstiates the eystometrograph 
of a normal bladdei while figure 1, B illustrates the eystometrograph of a bladder 
mth uncontrolled contractions 

Each patient was cathetenzed and several control cystoraetrogiaphs obtained 
A muscle relaxant was admmistered then intravenously until flaccidity of all 
skeletal muscle was emdent The bulbocavernosus reflex as described by Bors'* 
was used to test for flaccidity of the penneal musculature Artificial respiration 
(intermittent manual compression of rebreathing bag) was necessar 3 ’’ in all cases 
because of diaphragm and mtercostal muscle paralysis C^'stometrographs v ere 
repeated during the penod of complete flaccid paral 3 ’si 8 Four of the patients 
were adimmstered both succinylcholine and D-tubocuranne on different occa¬ 
sions while the remauung five were given onh’^ succinylcholine 

2) "When the experiments on the neuiogemc bladders had been completed and 
evaluated, attention was directed toward the seven patients mth normal blad¬ 
ders Foi several da 3 s prior to the experimental lun, each patient was instructed 
to piactice emptying the bladdei in the supine position, this was done in order 
to accustom the patient to voiding in the posture assumed during complete 
flaccid paralysis On the da 3 ^ of the experimental run the patient v as placed in 
the supine position, cathetenzed and the bladder filled inth physiological saline 
In three of the patients the amount of fluid instilled was 300 ml , in the four 
other patients the amount instilled n as governed by the patient’s sensation of 

• Nesbit, R M , Lapidcs, J and Baum, W C Fundamentals of Urologj Ann Arbor 

^ Bo£ E^l'^onmrr, A E and .Moulton, S H The rolo of nerve blocks m managemcnl 
of traviixiatic cord bladders J Urol 63 653, 3950 
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fuUness and i aned noth the patient After the bladder was filled mth fluid, the 
catheter iras removed and the patient requested to imtiate unnatiou and then 
to stop it After the performance tunes nrere noted, the patient ivas parah zed 
completelv noth succinvlchohne or D-tubocuranne as previously described 
When complete skeletal flacciditv iras present the patient ivas cathetenzed 
again the bladder filled nrth the same amount of fluid used m the control mic¬ 
turition and the catheter mthdrami The patient rras asked to imtiate and then 
to inhibit mictunbon The tune mtenals taken to carrv out the commands 
n-ere noted Sea eral pabents vrere placed m the semi-upnght posibon before 
bemg requested to void m order to observe contmence 

RESULTS 

1 ) Amounts of ‘mccmt Ichohne and D-tubocuranne necessary to produce 
flacciditv of all stnated muscle vere insufficient to abohsh or sigmficantlv im¬ 
pair the uncontrolled contrachons of the pabents mth neurogenic bladders 
Cvstometrographs from a tvpical experiment are illustrated m figure 2 A is the 
control Cl stometrograph and B is the ci'stonietrograph obtained dunng suc- 
cmilchohne adnunistrabon Obsene that the tno graphs are essenbaUv identi¬ 
cal ^Muscle relaxants did not impair transmission of nen e impulses over the 
parasvmpathebc pathvravs to the bladder 

2) Of the pabents with normal bladders five were able to start mietunhon 
mthin two seconds after command while the remaimng two required fit e sec¬ 
onds to imbate unnabon All of the normal pabents could stop unnabon mthm 
two seconds after request 

After complete flaccid parabsis with one or the other of the muscle relaxants 
all of the patients could mibate urmation within their control tune mterval 
1 e , 2-5 seconds Hon et er, none of the pabents could inhibit urination within 
the control tune of 2 seconds but required 8—15 seconds for cessabon of micturi¬ 
tion Measurement of \ oided fluid m these patients mdicated that mhibibou of 
urmation had been accomphshed before 75 per cent of the msblled fluid i olume 
had been eiacnated It was observed that after the bladdem had been filled 
nnth sahne, leakmg of flmd from the urethral meabis did not occur either m the 
supine or serm-erect posibons 
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male patients served as subjects, they were fully conscious throughout the 
experiments 

1) Since the effects of the skeletal muscle relaxants on the human autonomic 
nervous sj'Stem are not known defimtely at the present, it was considered neces 
sary to ascertain these effects hrst Nine male patients with nemogemc bladders 
exhibiting umnhibited or uncontrolled contractions were selected as subjects for 
this part of the experiment Four of the patients exhibited reflex neurogenic 
bladders* associated with traumatic transverse myehtis while five subjects 
demonstrated umnhibited neurogemc bladdeis resulting from multiple sclerosis 
and cerebrovascular accidents Figure 1, A demonstrates the cystometrograph 
of a normal bladder while figure 1, B illustrates the cystometrograph of a bladder 
with uncontrolled contractions 

Each patient was cathetenzed and several contiol cystometrographs obtained 
A muscle relaxant was administered then mtrav'^enously imtil flaccidity of aU 
skeletal muscle was endent The bulbocavernosus reflex as desenbed by Bors'° 
was used to test for flaccidit 3 '' of the permeal musculature Artificial respiration 
(mtermittent manual compression of lebreathing bag) was necessarj’’ in all cases 
because of diaphragm and intercostal muscle paralysis Cj-stometrographs were 
repeated dunng the period of complete flaccid paraljmis Four of the patients 
were adrmmstered both succinylchohne and D-tubocurarme on different occa¬ 
sions while the remaimng fiv'^e were given only succinylchohne 

2) '\ATien the experiments on the neurogenic bladders had been completed and 
evaluated, attention was directed toward the seven patients with normal blad¬ 
ders For several days prior to the experimental mn, each patient was instructed 
to practice emptying the bladder in the supine position, this was done m order 
to accustom the patient to voiding in the posture assumed dunng complete 
flaccid paralysis On the da 3 ’' of the experimental run the patient was placed in 
the supine position, cathetenzed and the bladder filled with physiological saline 
In three of the patients the amount of fluid instilled was 300 ml , in the four 
other patients the amount instilled w as gov erned by the patient’s sensation of 

’ Nesbit, R IM , Lapides, J and Baum, W C Fundamentals of tJroIogj Ann Arbor 

^ E'!^(bo^rr, A E and Moulton, S H The role of nerv o blocks in management 
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fullness and A^aned AAith the patient After the bladder aa as filled AAith fluid, the 
catheter w as remolded and the patient requested to initiate unnatioii and then 
to stop it After the performance times Avere noted, the patient Avas paral3"zed 
completelj- Aiith succinylchohne or D-tubocuranne as preAuousl}" descnbed 
''dflien complete skeletal flacciditj’^ iras present, the patient Aias cathetenzed 
again, the bladder filled mth the same amount of flmd used in the control mic- 
tuntion and the catheter Anthdraini The patient aa as asked to imtiate and then 
to inhibit micturition The time interimls taken to carrj^ out the commands 
Avere noted SeA^eral patients Acere placed m the semi-upnght position before 
being requested to Amid in order to obsenm continence 

RESULTS 

1) Amounts of succinylchohne and D-tubocuranne necessarj^ to produce 
flaccidity of all stnated muscle Aiere insufficient to abohsh or sigmficantlj’'im¬ 
pair the uncontrolled contractions of the patients mth neurogenic bladders 
Cj^stometrographs from a typical experiment are illustrated m figure 2 A is the 
control cjmtometrograph and B is the cj stometrograph obtained dunng suc- 
cmjlcholme administration Obsenm that the tiAO graphs are essentiaUj^ identi¬ 
cal Muscle relaxants did not impair tiansimssion of nen e impulses OAmr the 
paras 3 'mpathetic pathivays to the bladder 

2) Of the patients mth normal bladders film A\ere able to start mictuntion 
AAithin tno seconds after command Ai'hile the remaimng tiA'o reqmred file sec¬ 
onds to imtiate urination All of the normal patients could stop urination mthin 
tAA 0 seconds after request. 

After complete flaccid para^sis mth one or the other of the muscle relaxants 
all of the patients could imtiate unnation inthin their control time mtenml, 
I e , 2-0 seconds HoAieAer, none of the patients could inhibit uiination mthin 
the control time of 2 seconds but required 8-15 seconds for cessation of nnctun- 
tion hleasurement of a oided flmd m these patients indicated that inhibition of 
urination had been accomplished before 75 per cent of the instilled fluid a olume 
had been eiacuated It Avas obsen^ed that after the bladders had been filled 
inth saline, leaking of fluid from the urethral meatus did not occur either in the 
supine or senu-erect positions 
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DISCUSSION 

In 1933 Dennj-Brown and Robertson^ studied micturition in three normal 
patients by means of endoscopy, cystometry and sphincterometry They con¬ 
cluded that nuctuntion is imtiated by a voluntaiy contraction of the vesical 
smooth muscle itself The actmty of such striated muscles as penneal, abdomi 
nal and diaphragmatic dunng imtiation of nuctuntion, ivere considered asso 
ciated movements and not directly connected mth the starting of urination 
These investigators observed that the vesical neck or sphincter opened only 
after bladder muscle had started to contract The external urethral sphincter in 
turn dilated follomng detrusor contraction and opening of the vesical neck In 
no instance was the striated exteinal sphincter observed to open before the 
bladder had started to contract 

They noted also, that ivith abrupt inhibition of urination, the external ure 
thral sphmcter constncted rapidly followed by a gradual cessation of vesical 
muscle contraction and slow closure of the vesical neck 

The obsenmtions made during the present investigation support the findings 
of Denny-Brown and Robertson in every respect With all skeletal muscle 
paralyzed normal patients were observed to start and stop nuctuntion volun- 
tanly This phenomenon was noted not only in the acute ex-penments descnbed 
but also in a patient suffermg from tetanus who was kept paralyzed mth anec- 
tine in a respirator for a penod of four days 
Although the subjects could stop urmation voluntarily during flaccid paraly 
SIS, the inhibition was a slow process (10-15 seconds) as compared mth the 
time taken to halt unnation in the control penod Hess than 2 seconds) This 
agrees vith Denny-Bromi’s observation of the slow, gradual termination of 
bladder contraction and vesical neck closure after inhibition of nuctuntion 
Dortenmann and Bauer‘S conducted experiments on bladder function vnth 
muscle relaxants also, and although their findings differed in many respects from 
ours, they too obseived voluntary initiation and inhibition of urmation in com¬ 
pletely paralyzed human subjects 

Incontmence of urme vas not observed dunng paralysis of stnated muscles 
This observation confirms oui findings mth pudendal block and is in accor 
mth pievious experiments® which indicated that urinary continence can be 
maintained by either the vesical neck or external urethral sphincter Both must 
be injured to result in a ty^iical “dnpping type” of urinary incontmence 


Mictiintion can 


COACLUSrOXS 

be initiated and terminated loluntanly mthout the use of 


any'^ stnated muscle m the human body 

Stnated muscle is necessary for the sudden, rapid inhibition of unnation 
Unnary contmence can be maintained by the vesical neck (mternal vesica 
sphmcter) alone in the absence of functiomng stnated penneal musculature 


“Vial, B A SiiccmjIcholine and artificial respiration in the treatment of tetanus 
Report of a case U Mich Med Bull , 21 123,1955 ce Uer nneree-streif 

“ Dortenmann, S and Bauer, K M Untersuchungen fiber den Einfluss der q 

ten Muskulatur auf die Blassenfunktionen mit Hilfe ernes Muskelrclaxans me lucu 
zinische 16 528, 1955 



The JoirR>Ai. or Urologt 
\ol 77 No 2 FebruaiT 1P57 
Pnntfd in C -S J. 

PEYROXIE’S DISEASE TREAT^IEXT BY THE LOCAL IXJECTIOX 
OF :^IETlCORTELOX-E AXD HYDROCORTISOXE 

CLENIEXT A. FUREY, Js 

from (fie J Bentley Sgiiier L rologtcal Cltmc, Cohimbxa-Preshylenan Medical Center, 

\ew lor), V r 

Plastic induration of the corpora ca\eniosa, or PejTonie’s disease, uas first 
descnbed 200 \ ears ago and has been one of the enigmas of medicine ei er since 
It may not be so miportant chmcall's to the general pubhc as arteriosclerotic 
heart disease, but to the man afflicted it is certainly as disturbing The mcidence 
IS not so rare as it i\as once thought to be, o\er 1200 cases hanng been reported 
bi 1949 Encouragmg reports on the effectn e use of cortisone and hydrocortisone 
injections m the treatment of this condition stimulated ourmterest, attheSqmer 
Urological dime, to eialuate steroidal mjection therapy more fuUv For the 
past IS months meticortelone (predmsolone) and hi drocortisone haie been 
mjected localli into 13 cases of PeiTome’s disease The following is a report of 
the results ohtamed in our steroid-treated cases as compared with those seen 
m other cases of ours treated bj different methods 

HISTORY 

This condition was first descnbed bj the great French phi'sician of Loms 14, 
Franciscura de la Peiwome, m 1743 He did not recogmze the disease as we know 
it todaj (a fibrous plaque hmg between Buck’s fascia and the tumca albugmea 
of the corpora cai emosa) but rather noted it m his article on “Some Obstacles 
Opposmg the Xatural Ejaculation of Semen ” He descnbed “rosarj' beads” 
along the dorsum of the perns which resulted in a dorsal deflection of the organ 
when it became turgid 

This disease has been called plastic mduration of the corpora cai emosa, 
fibrous cai emositis, fibrous sclerosis, and fibrous plaques of the penis Pnor to 
World War I this condition was frequenth called Van Buren’s disease because 
of Van Buren’s and Ke\ es’ report in the Xew York IMedic vl Jothtn in 1874 
Onh m more recent i ears has PeiTome’s name been held smom-mous with this 
disturbance 


ETIOLOGT 

Although a great deal has been wntten concemmg the ongin of PeiTome’s 
disease, aerj little concrete endence has e\er been found Hertzler reports that 
in 1847 Ricord renewed this problem and concluded that sj-phihs, trauma, and 
inflammation were the basic causes Tuffier descnbed degeneration of connectn e 
tissue elements, similar to that found in joints and aponeuroses, as in gout, 
diabetes melhtus, and arthntis In the German hterature, Zur Verth, Scheele, 
and Rothschild attnbute the ongm to shght trauma encountered durmg coitus 
This implies the rupture of smaU blood lessels in the tunica albuginea with 
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CommunicatinF sinuK 

/' 

Dorp penile fnscia 

( 

Tunica nlbuEinca 4- 

CorpuE cincrnoEum penis-J- 

XJrcthri 

Co’^puB cftvt mosum urethrae 



V doTBilis penis 

A dorsalis penis 

cutanea penis 


— V — A profunda pemi 



1 - 

Tunica albuginea. 


Fig 1 Cross section of penis From Morns’ Human Anatomj A Complete Sjstemic 
Treatise, edited by J Parsons Schaeffer, 10th ed Philadelphia Blakiston Co , 1942 



subsequent replacement of the hematoma by fibrosis, and later, m a feu cases, 
deposition of calcium salts 

Pe 3 ’-rome’s disease and Dupuytren’s contracture are similar chionic sclerosing 
mflammations of the fascia uith a tendency to recui following surgical rmova^ 
Siebrecht found only 10 per cent of the Pe 3 Tome’s cases uith associated Dupu3^ 
tren’s contractures The only similarities betu een the tu o conditions are ‘ here i 3 > 
senility, and a constitutional predisposition to sclerosing processes in connec n e 
tissue ” Further obsen ation and investigation are still needed to c an 3 1 

origin 




pethoxie’s disease 


253 


PATHOLOGY 

The commonest location for a plaque is behmd the coronal sulcus, straddhng 
the corpora ca^emosa It hes between Buck’s fascia and the tumca albugmea, 
and infenor to the dorsal ^ essels and nen es (fig 1) A fibrous band (chordee) 
maA be seen im ohung the central septum and adhenng to the tumca albugmea 
Chordee maj be seen with or without a plaque, occasionallj the spongj tissue 
maj become mi oh ed 

The mibal fibrous lesion deielops rather msidiouslj' and relatnelj' rapid 
01 er sei eral months, and then grows slowly In a few cases spontaneous regression 
has been noted Calcification is seen not mfrequently, but when present it is m 
the later stages Ulceration and mahgiianc 3 ' hai e never been reported 

]Microscopicalli', fibrocytes are found m the plaques as well as m the tumca 
albugmea Because of this, mani people beheie that the tumca must be the 
site of ongm for the plaques The mam picture is one of proliferation and hjqier- 
plasia of connectn e tissue running from earlj' cellular dei elopment to old scarrmg 
tissue The plastic induration ma} well be due to degeneration of the tumca 
albugmea It is thought bi some that the connectmg tissue ongmates m the 
adi entitia of the small blood i essels foUowmg rupture of the latter (Figure 2 
illustrates a tiqiical microscopic cross section ) 

SYlIPTOilS 

The imtial presentmg complamts are those of pamful penile erections ac¬ 
companied bi cun ature The deflection is usualli- dorsal Coitus mai’ be im¬ 
paired and, not mfrequentlj, is impossible With flacciditi' of the organ no 
discomfort is felt, so that the patient usuallj does not seek medical adnce until 
after notmg that pam is felt with turgiditj 

TKEATMEXT 

El erj urologist is faced at one time or another with the problem of treatmg 
a case of PeiTome’s disease His predicament is that whenei er the etiologj’ of a 
disease rcmams obscure, the treatment also is nonspecific Each method claims 
its cures, i et no one ti-pe, or combination of ti-pes, can be considered fool-proof 
Treatment for this condition is, therefore, laned and falls mto the follonmg 
classifications 1) \-rai therapi, 2) radium, 3) diathermi, 4) massage, 5) fibro- 
lism (hialuromdase), 6) local drug apphcations, 7) electrolisis and idtranolet 
radiation, 8) internal medication, 9) surgeri', and 10) steroidal injections 
X-rai therapy in small doses is supposed to soften the fibrous tissue, howei er, 
in our 13 cases onli 2 patients nere helped bi this method (table 8) Radium 
and \-rai produce similar reactions m tissue, and if gn en m smaO doses, good 
results mai be achiei ed Burford’s senes of 47 cases, treated mth radium, show ed 
21 per cent cures, 51 per cent improied, and 13 per cent without changes 
Diathermi and massage haie been recommended because of the effects of 
increased circulation Wesson beheies that ei en patient mth PeiTome’s disease 
should ou-n a diathermi maclune, but fen people hai e been able to report highli 
«iKcc«^ful changes inth use of this machine 



Table 1 

































256 


CLEMENT A FUREY, JR 




petboxie’s disease 


257 




258 


CLEMENT A FTJRET, JR 


Fibrolysms (hyaluronidase) have been used with systemic and local injection 
■without consistent impiovements, and the local applications of camphor, iodine, 
iodoform, mercury, etc have done very httle for the rehef of this condition 
The same may be said for electrolysis and ultraviolet radiation 

Internal medication programs such as arsemcals, testosterone, iodine com 
pounds, sodium phosphates, and vitamin E have been tried, but again with 
varied results Scott showed an 80 per cent response of some degree m 33 cases 
"With use of tocopherol In our series of 28 cases, testosterone was used in 7 
(table 8) with 3 responses, one of which was permanent 

Lowsley has been the champion for surgical excision of the plaques, prowded 
that they have not extended into the median sagittal plane of the corpora He 
reports 39 cuies in 50 patients (78 per cent), which is a foimidable rate No 
one else has been able to duplicate these figures In one of four cases of excision a 
recurrence developed ivith symptoms as severe as those expenenced by the 
patient pieoperatively 

The first reference m the literature to the use of cortisone in the treatment of 
Peyrome’s disease is made by Teasley xvho, in 1952, reported its use to the Dallas 
Urological Group In fibroblastic cultures, cortisone delays fibroplasia by m 
habiting the genesis of the fibnls This effects shrinkage of the fibroblasts •without 
damaging the elastic fibers themselves With these facts m mind, Teasley m 
stituted the use of cortisone and obtained good results in a few cases, while 
Bodner’s group showed 15 out of 16 cases impioved mth cortisone and hydro 
cortisone Encouraged by the results of these reports, we at the Squier Urolo¬ 
gical Chnic started 18 months ago to treat our senes of 14 cases ivith hydrocorti 
sone and meticortelone (predmsolone) 

PRESENTATION OF CASES 

Tables 1 to 4 give the complete details on all 28 cases seen by us since 1937 
Case 9 is reported twice because he was treated in both senes Table 5 summanzes 
past histones and shows that there is no predominant associated disease Symp¬ 
toms had been present for 10 6 months, mth the average being 7 0 months for 
the group treated by x-ray, and 14 2 months for the steroidal-treated group 
Table 6 illustrates the age incidence as compared ivith that reported by Burford 
and Lon sley The fifth decade seems to have the highest incidence of the disease, 
■with the fourth and fifth decades together totahng 78 per cent in our senes 
Our average age was 53 2 years, thus comparing favorably mth Lowsley’s average 
age of 50 years 

Table 7 illustrates the type of involvement present as well as the type of 
curvature A solitary plaque is commonest (68 per cent) and is found m the dorsal 
fascia m 82 per cent of the cases Dorsal curvature was also seen 82 per cent o 
the time, as v ould be expected with the dorsal fascia involvement Chordee an 
calcium V ere each present in 25 per cent of the cases The corpora cavernosa are 
generally not involved, how evei, 40 per cent of our cases shov ed some im olvc- 
ment Painful turgidity was present in 71 per cent of the cases, vuth coitus not 
properlj'^ evaluated 
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Fibrolysms (hyaluromdase) have been used vuth systemic and local injection 
■without consistent impiovements, and the local applications of camphor, iodine, 
iodoform, mercury, etc have done very httle for the rehef of this condition 
The same may be said for electrolysis and ultranolet radiation 

Internal medication programs such as arsemcals, testosterone, lodme com 
pounds, sodium phosphates, and ntamin E have been tned, but again mth 
vaned results Scott showed an 80 per cent response of some degree in 33 cases 
■with use of tocopherol In our senes of 28 cases, testosterone was used in 7 
(table 8) with 3 responses, one of which v as permanent 
Lowsley has been the champion for surgical excision of the plaques, pron 
that they have not extended into the median sagittal plane of the corpora e 
reports 39 cures m 50 patients (78 per cent), which is a formidable rate i o 
one else has been able to duphcate these figures In one of four cases of exmsion a 
recurrence developed wuth s 3 miptoms as severe as those expenenced y 6 
patient preoperatively , 

The first reference in the literature to the use of cortisone m the treatment o 
Peyrome’s disease is made by Teasley who, m 1952, reported its use to the a 
Urological Group In fibroblastic cultures, cortisone delays fibroplasia by m 
hibitmg the genesis of the fibnls This effects shrinkage of the fibroblasts withou 
damagmg the elastic fibers themselves With these facts m mmd. Teas ey m 
stituted the use of cortisone and obtained good results in a few 
Bodner’s group showed 15 out of 16 cases improved inth cortisone and hy 
cortisone Encouraged by the results of these reports, we at the ro 

gical Clmic started 18 months ago to treat our senes of 14 cases vath hydroco 
sone and meticortelone (predmsolone) 


PRESENTATION OF CASES 


Tables 1 to 4 give the complete details on all 28 cases seen by us since ^ 
Case 9 is reported tivice because he was treated m both series Table 5 summanz 
past histones and shows that there is no predominant associated disease ^ 
toms had been present for 10 6 months, with the average being 7 0 nmn s 
the group treated by x-ray, and 14 2 months for the steroidal-treat 
Table 6 illustrates the age incidence as compared with that reported ^ ^ 

and Lowsley The fifth decade seems to have the highest mcidence of the ’ 

with the fourth and fifth decades together totaling 78 per cent m our 
Our average age ■« as 53 2 years, thus companng favorably vuth Lo^wsley s avera 


age of 50 years 

Table 7 illustrates the t 3 qje of mvolvement present as well as the 3^ 
curvature A solitary plaque is commonest (68 per cent) and is found m t e o^^ 
fascia m 82 per cent of the cases Dorsal cunmture was also seen 82 per cen 
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ment Painful turgidity vas present m 71 per cent of the cases, \nth coi 
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Table 5 


History 


1 Venereal diseases 

83^5 hihs 
Gonorrhea 

2 Penile injuries 

Prostatectomy 

3 Chronic diseases 


a chronic prostatitis 6 

b arthritis 3 

c Duputyren’s 2 

d urethral strictures 2 

e pulmonar3' tuberculosis 2 


4 

10 

1 

f gout 1 

g diabetes mellitus 1 

h carcinoma sigmoid 1 

1 H C VD 1 

j cauda equma cyst 1 


Table 6 



Patients 

Years 

30-40 

40-50 

50-60 

60-70 

70-80 

PH 

28 

2(7%) 

6(21%) 

16(57%) 

3(11%) 

1(4%) 

Burford 

47 

3(4%) 

14(19%) 

27(38%) 

24(34%) 

1(1%) 

Lowsley 

33 

4(8%) 

11(22%) 

26(50%) 

7(14%) 

0 


Table 7 


% 


Location of Condition — 

a Plaques 

19 

[bHVo) 

b Chordee 

7 

(25%) 

c Corpus cavernosa 

11 

(40%) 

d Calcium (\ ray) 

7 

(25%) 

Tyne of Curvature — 

Dorsal 

20 

(JlVo) 

Dorsal lateral 

3 

(11%) 

Ventral 

3 

(11%) 

Lateral 

2 

( 7%) 


Table 8 


Therapy 

No 

Cases 

Exc 

Good 

Fair 

Temp 

Relief 

Un 

changed 

Improt ed 

1 X-ray 

2 Steroid 

3 Testosterone 

4 Surgerj 

13 

12 

7 

1 

1 

1 

1 

2 

2 

2 

1 

11 

7 

4 

1 

15 3% 
41 6% 
15 3% 

0 0% 


Table 8 summarizes the different types of therapy Muth their results Fourteen 
patients neie started on either hydrocortisone or meticortelone Tuo ® 

were lost to foUoiimp, and therefore are not mcluded for long-term s u 1 
Five of the 12 cases (41 per cent) obtained fair to excellent improvemen 
compare vuth Bodner’s figures The poor response of the plaques ® j . 
explLi vhy there uere not greater changes in the cun^ature This is not as high 
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1 Currature 

2 Pam C erections 


1 Plaque^ 


Tables Funclional resulU 


1 

i trLpnrred 

1 

5 

j Tojl 

! 4 (30 7%) 

^ 9 (69 3%) 

( 

13 

' S (61 5%) 

' 0 CSS 5%) 

' 13 

( 

MiAid fcp-ov 

EL lEip-ov Uccfcicsrd 

1 

.1 

4 (30 7%) 1 ' 

r (53 S%) 1 2 (15 5%) 

t 13 



Fig 3 Ten cubic centimeter Luer LoV. siTinpe mth Sneer holders, 2vo IS gauge needle, 
10 ec '%-nnge 2 per cent no%ocain, and meticortelone 

an incidence for relief of the cunature as was expected, although higher than 
that m our cases treated bt x-ra% (15 3 per cent), testosterone (15 3 per cent), 
or surgert (0 0 per cent) Xo appreciable difference could be found in the results 
of either htdrocortisone or meticortelone (table 10) as 117 injections were made 
mth lit drocorti=one and 133 t\qth meticortelone 

TECHVIQCE FOR IXJECTIOXS 

\. fcB pertinent factors should be mentioned as our senes contained o\er 
250 injcttioiis of steroids mth 220 total penile anesthesia The local injection 
of noAOcain into the plaque, as adtocated bt Teaslej and Bodner, did not 
afford enough anesibesia in our cases Total pende anesthesia t\as instituted 
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with excellent results, and without senous comphcations Ecchxinosis was present 
on a few occasions, but cleared easily with no sequelae 

Usmg sterile technique, we mstilled 3 to 4 cc of 1 or 2 per cent novocain into 
the base of each corpus cax emosum with a Xo 22 needle and svringe Anesthesia 
IS obsen ed in 5 to 10 minutes Twentv-fi\ e to fifty nulhgrams of medication is 
injected through a Xo 18 needle with a 10 cc Luer-Lok synnge (The medication 
IS almost impossible to mject through a smaller needle ) Figure 3 elearh' shows 
the large, rounded plunger-end of the medication synnge This and the finger 
holders are most important for forcible mjection of the medication These plaques 
are usuaUi \ery difficult to mject imtially, howeier, the lateral margins are 
easier for the mstiUabon of the drug Care should be taken to get all of the medi¬ 
cation mto the plaque or chordee One or two mjections per neek produce the 
best results A 2 by 8 gauze is firmly apphed around the organ for hours to 
help prei ent bleedmg Coitus is not desirable for 24 hours 

DISCESSIOX 

The injection of either hi drocortisone or meticortelone m the treatment of 
PejTome’s disease has been of value Although it has only helped 30 per cent of 
the cun atures, it has rehei ed 61 per cent of pam m our 13 cases An ai erage of 
6-10 injections of 25 mg each of either hydrocortisone or meticortelone was 
necessarj before any sigmficant changes could be noted m the cases where changes 
did occur The optimal effect was reached between 15-20 mjections The lan- 
abons nere attnbutable to the degree of fibrosis, extent of the lesions, whether 
calcium was present or not, mi oh ement of the corpora cai emosa, and the skill 
of the operator m gettmg all of the medication into the plaque The latter is 
important, as no results mav be e\-pected without the proper mjection of the 
medication The direction of the cun-ature could be altered at times with the 
nte of the injection, a factor which should be utibzed m the plannmg of the 
mjections The best results nere obsened generally m those patients with a 
smgle noncalcified nodule The exception to this was seen m case 3 (table 10) 
which had \-ra\ e\ndence of calcium It is important to note that the duration 
of the plaque m the responsu e eases was onl^ for 8 months pnor to treatment, 
" hile in the failure cases snuptoms were present for 17 months When chordee 
was found or the corpora cai emosa were mxobed, lerv little improx ement was 
generalh seen 

Steroidal injection for PexTome’s disease is a safe and eas\ method nhich can 
be used uith faclllt^ in an office or out patient department On completion of 
his cases treated wnth steroid injections, Teaslei asked his patients, “K xou 
had known beforehand the results jou haie obtamed now, would lou rejwat 
the treatments’” The answer m each case was ‘ Yes ” Our patients were asked 
the same quc'tioii and thei also replied m the affirmatne 

scxnLxm 

I iitil the underhnng etiologi is more elearh understood, the treatment of 
Peirome - disei>m will remain laned The local injection of either meticortelone 
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or hydrocortisone is an adjunct in the therapy of this condition, but as yet is 
not the final answer A larger sequence of cases is needed to enable us to ascertain 
more clearly its proper status 

Thanks are extended to the follomng Schenng Corporation for the meticort- 
elone, Charles Pfizer & Co for the hydrocortisone, and the Ideal Pressure-Lock 
Synnges Co of East Rutherford, N J for constructmg the rounded head 
plunger syrmge, which was made especially for our use in this u ork Thanks to 
Dr Ralph Veenema for his gmdance and assistance 
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COLD ABSCESS OF THE PEXIS SECOXDAEY TO 
RENAL TEBERCULOSIS 

C R A.GE \ND A F FERGUSON 
From the Department of Suroery, St Thomas Hospital, London, Enqland 

Tuberculous mfection of the penile urethra secondary to disease elsewhere in 
the genitounnarj tract is a relatii el} uncommon condition Cold abscess forma¬ 
tion following such mfection must he e\ en more rare and i erj feu cases hai e 
been reported The foUounng case would appear to be unique, as far as can be 
ascertamed, m that a cold abscess of the perns was the sole presenting manifesta¬ 
tion of an underh-mg renal tuberculous infection 

C\SE nEPOET 

\ man aged 23 3 ears uas first seen Januarj 28, 1954 with a swellmg uhich 
had been present on the i entral aspect of his penis for a 1 ear and uas mcreasmg 
m size He had had no pam and no siTuptoms referable to his urmarj- or other 
s\stems There was no releiant past or famili histoin He appeared well on 
exanunation, the onh abnormal findings bemg referable to the penile su elhng, 
which was 1 cm m diameter, cistic, not tender and situated on the central 
surface of the perns, just proximal to the frenum A diagnosis of dermoid cjst 
was made On admission to the hospital 10 months later it was noticed that there 
was a small smus o\er the swellmg, but no discharge had been noticed or could 
be expressed from it 

On Xocember 11 excision of the ccstic swelhng, which was found to be eery 
close to the urethra, was acconiphshed The pathological report was as follows 
Ellipse of skin wxth a small 'anus m the centre which goes through a mass of 
connectse tissue The cut surface shows congestion and some orange-browm 
pigmentation Microscopic appearances are those of actice tuberculosis \cid- 
akohol fast bacilli are present ” 

The wound healed but subsequent!} broke down and discharged Further 
healing was followed b\ recurrence of the swelhng He was readnutted to the 
hospital Februan 11 , 1955, the swelhng at this time bemg approximatel} 1 cm 
in diameter Examination of the abdomen, testes, epichd}'Tmdesandsenimalc esicles 
'■howed no abnormalitc Earlv mommg specimens of unne showed tubercle 
bacilli, and this finding was confirmed b} culture of the organism P}elograph\ 
'-bowed that the left kidne\ wa« normal There was calcification in the renal area 
on the right and captation in the lower pole of the nght kidne} with h\dro- 
iicphro'i': and h^dronreter 4. chest x-ra} was normal C\stoscop^ showed a 
reddened bladder with small tubercles m the mucosa Cheniotherapc wnth 
-treptonncin, i-oniazid and PAS was instituted for i months The sinus o\er 
the penile ‘.welling closed and remained healed, and the swelhng itself gradual!\ 
re-oIied 

fhe patient wa'; readmitted Februan G, 195G Caqo^copc "howed a rod 
c'dcmatom ire i around the nght uretenc onfice V retrograde pielogram ton- 
\rrf pled for piitiliration Jnh 10 ]O}0 
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filmed the pievious findings and shoned a stricture at the loiier end of the nght 
uietei On Febiuary 24 reimplantation of the right ureter into bladder i\as 
accomplished Convalescence was satisfactoiy apart from hematuria amounting 
to clot letention 

On April 13 a nght lover pole partial nephiectomy was performed Convales 
cence vas uneventful The pathological repoit was as follows “Pole of a kidney 
It incorpoiates a dilated calyx the mucosa of vhich is thick and inflamed and in 
it IS a mass of ‘gravel’ On the surfaee are multiple tubeicles and on cutting these 
aie seen to extend throughout a large part of the cortex and medulla Sections 
show chionic active tuberculosis ” 

The sweJhng on his penis has subsided and remained healed Urine specimens 
show no pus or tubercle bacilli An excretory urogram shovs good function and n 
postoperative cystoscopy shows no evidence of inflammation in the bladder 
The patient continues veil and has no urinary symptoms 

DISCUSSION 

Tuberculous involvement of the urethra is uncommon and usually occurs m 
the florid stage of genitourinary tuberculosis The bladder, pi estate and epi 
didynudes are particularly hkely to be grossly infected and stncture formation may 
foUov the urethntis (Kilburn, Rochat) Nesbit records such a case in which ure¬ 
teric transplantation became necessary to reheve the obstruction Blanc has 
reported a cold abscess, 2-3 cm in diameter on the ventral surface of the penis 
in a patient vho already had gioss tuberculous cystitis and epididymitis with 
sinus foimation A further case recoided by Naggiar occurred after a nephrectomy 
for tuberculosis carried out the premous year In the present case the cold abscess 
ivas the presenting feature of the condition, and there were no unnary symptoms 
at any time to indicate the presence of an underlying kidney lesion It is con- 
sideied that the abscess developed secondanly to a microscopic focus of tubercu¬ 
lous infection m the uiethra 


CONCLUSION 

A case is presented in which a cystic sivelhng of the perns formed the presenting 
mamfestation of a tuberculous infection of the kidney The nature of the sv elhng 
ivas only established after excision The literature is briefly renewed 

We V ould hke to thank Mr T W Mimpnss for perrmssion to report this case 
which vas treated imder his care 
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Since calcium phosphate is the commonest major component of renal calcuh, 
accurate knowledge concenung the factors affectmg its solubihty m unne is of 
utmost importance m the prophyla ms and medical management of patients ivith 
calculus disease Although considerable quahtatn e data ha^ e been accumulated 
regardmg calcium metabolism and changes m the unnarj' e'ccretion of calcium 
and phosphorus m various disease states, accurate quantitatn e data regardmg 
the solubihty of calcium phosphate m urme are lackmg m the medical hterature 
Largelj due to the mntmgs of Lichtwitz and Mej er, urme is generally con¬ 
sidered to be supersaturated mth calcium phosphate In 1909, 1910, and 1911 
Lichtintz obsen ed that colloidal substances deni ed from urme exerted a pro- 
tectiie effect m colloidal gold solutions In 1914 Lichtmtz obsen ed that the 
concentrations of calculus-formmg salts in unne were apparentl}" greater than 
theu solubihties m pure aqueous solution at IS'C On the basis of these obsen a- 
tions, he concluded that unne was supersaturated, and adi anced the hjqiothesis 
that protectne colloids were responsible for this phenomenon Lichtwitz’s 
hypothesis has gamed general acceptance and has recently been used to sub¬ 
stantiate a proposed treatment for nephrohthiasis 
A renew of Lichtwitz’s ongmal articles mdicates, hower er, that his solubiht}’’ 
data were qmte madequate judged b 3 modem standards In anj ease, a com- 
panson of solubihtj' in urme to that m pure waterj' solution is meamngless 
Furthermore, later mvestigators, mcludmg Ascolh, Newcomb, Kohler, Gold¬ 
berg, and Sisk and Toenhart, were unable to demonstrate that unnarj colloids 
exerted anj protectu e effect tow ard the conmion calculus-formmg components 
Ferguson, m 1938, reported that urme from patients with calculus disease 
showed a greater protectne effect toward colloidal gold suspensions than did 
nomial unne IMore receiitlj, Bojee, Ganej, and Norfleet, in a careful studj, 
found that neither uriuarj colloids nor hjaluromdase exerted anj protectne 
effect 111 unnes made turbid bj the adchtion of sodium hjdroxide 

Mej er, in 1929, made an attempt to applj the solubihtj product pnnciple to 
unnars salts Using a^e^lge known concentrations of unnarj salts and a^erage 
cition strengths present in luine, he calculated a «enes of hjpothetical ion 
products and solubiIit\ products His tables showmg apparent supersaturation 
of unne hace been widelj reproduced and ha^e sened to increase the general 
accept nice of Lichtwitz’s postulate Unfortunatelj, Mejer’s work is of little 
\ able In the ca«e of calcium phosphate, there are at least four fundamental 
a anablcs, each of which mac a arc without relation to the others eaen m nomial 
ph\-lological states Since Mejer’s \allies were purelj hvpothetical and not 
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firmed the pievious findings and showed a stncture at the lover end of the right 
ureter On February 24 reimplantation of the right ureter into bladder vas 
accomplished Convalescence was satisfactoiy apart from hematuria amounting 
to clot letention 

On Apnl 13 a nght lower pole partial nephrectomy was performed Con vales 
cence vas uneventful The pathological repoit vas as follows “Pole of a kidney 
It incorpoiates a dilated caljix the mucosa of which is thick and mflamed and in 
it IS a mass of ‘gravel’ On the surface are multiple tubeicles and on cutting these 
are seen to evtend throughout a large pait of the cortex and medulla Sections 
show chionic active tuberculosis ” 

The s\\ ellmg on his penis has subsided and remained healed Unne specimens 
show no pus or tubercle bacilli An excretory urogram shows good function and a 
postoperative cystoscopy shows no evidence of inflammation m the bladder 
The patient continues v ell and has no unnary symptoms 

DISCUSSION 

Tuberculous involvement of the methra is uncommon and usually occurs m 
the flond stage of genitounnary tuberculosis The bladder, prostate and epi¬ 
didymides are particularly likely to be grossly infected and stncture formation maj 
foUow the urethntis (ICilbum, Rochat) Nesbit i ecords such a case m which ure 
tenc transplantation became necessary to reheve the obstruction Blanc has 
reported a cold abscess, 2-3 cm in diametei on the ventral surface of the penis 
in a patient who already had gross tuberculous cystitis and epididymitis with 
sinus formation A further case recorded by Naggiar occurred after a nephrectomy 
for tubeiculosis carried out the prenous year In the present case the cold abscess 
was the presenting feature of the condition, and theie were no urinary symptoms 
at any time to indicate the piesence of an undei lying kidney lesion It is con- 
sideied that the abscess developed secondarily to a rmcroscopic focus of tubercu¬ 
lous infection in the urethra 


CONCLUSION 

A case is presented in which a cystic swelling of the penis formed the presenting 
mamfestatiou of a tuberculous infection of the kidney The nature of the sv elhng 
was onl}’^ established after excision The literature is briefly renewed 

We V ould hke to thank Mr T W IMimpnss for perrmssion to report this case 
which was treated undei his care 
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Since ealenrm phosphate is the commonest major component of renal calcuh, 
acenrate knovv ledge concerning the factors affectmg its soluhdity m urine is of 
utmost importance m the prophylaxis and medical management of patients mth 
calculus disease Although considerable cjuahtative data lia\ e been accumulated 
regardmg calcium metabohsm and changes m the unnarj^ excretion of calcium 
and phosphorus m vanous disease states, accurate quantitatn e data regarding 
the solubihtj’’ of calcium phosphate in unne are lackmg in the medical hterature 
Largely due to the uTitmgs of Lichtmtz and hleyer, unne is generally con¬ 
sidered to be supersaturated mth calcium phosphate In 1909, 1910, and 1911 
Lichtnatz absented that coUoidal substances denved from unne exerted a pro¬ 
tective effect m colloidal gold solutions In 1914 Lichtmtz obsen^ed that the 
concentrations of calculus-fomnng salts m unne were apparently greater than 
then solubdities m pure aqueous solution at 18°C On the basis of these observ a- 
tions, he concluded that unne v as supersaturated, and ad\ anced the hj-pothesis 
that protective colloids were responsible for this phenomenon Lichtnitz’s 
hypothesis has gamed general acceptance and has recently been used to sub¬ 
stantiate a proposed treatment for nephrohthiasis 
A rerien of Lichtwitz’s ongmal articles mdicates, hone\er, that his solubihty 
data vere qmte inadequate judged by modem standards In anj case, a com¬ 
parison of solubihty in unne to that in pure watery" solution is meamngless 
Furthermore, later mvestigators, mcludmg Ascolh, Nencomb, Kohler, Gold¬ 
berg, and Sisk and Toenhart, were unable to demonstrate that urmary colloids 
exerted any protectn e effect toward the common calculus-fonnmg components 
Ferguson, m 1938, reported that unne from patients with calculus disease 
showed a greater protective effect toward colloidal gold suspensions than did 
normal unne More recently, Boyce, Ganey, and Norfleet, m a careful study, 
found that neither urmary" colloids nor hyaluromdase exerted any protectl^e 
effect m urmes made turbid by the addition of sodium hydroxide 
hleyer, m 1929, made an attempt to apply the solubihty product pnnciple to 
urinary" salts Usmg average knoivn concentrations of urmary" salts and ai erage 
cation strengths present m unne, he calculated a senes of hy"pothetical ion 
products and solubihty products His tables showmg apparent supersaturation 
of unne har e been widely reproduced and haA e ser\"ed to mcrease the general 
acceptance of Lichtwitz’s postulate Unfortunately, hleyer’s work is of httle 
value In the case of calcium phosphate, there are at least four fundamental 
A anables, each of which may a ary" mthout relation to the others even m normal 
physiological states Smee Meyer’s Aalues were purely hy"pothetical and not 
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derived from quantitative measurements of concentrations of the salts concerned 
m mdividual urine specimens, they do not represent true values which may occur 
in either normal or pathological states It should be noted that Meyer did not 
1 epresent his calculated values to be other than theoretical 

To summarize then, there are no data m the hterature from which any con 
elusions can be dravni regardmg the degree of saturation of unne with calcium 
phosphate It is clear that unnary colloids evert no sigmficant protective effect 
With the foregomg m mmd, the present study was undertaken m order to as- 
certam whether normal unne is supersaturated or undersaturated vith calcium 
phosphate 

It has long been knomi that solubihty of calcium phosphate in an aqueous 
solution depends upon three vanables 1 ) the hydrogen ion concentration, 2 ) 
the calcium ion concentration, and 3) the total inorgamc phosphate concen 
tration More recently, the concept of “lomc strength”* developed by Lewis 
and Randall and others, has added a fourth vanable This concept was apphed 
by Holt, LaMer, and Chowm to a study of the influence of other salts on the 
solubihty of calcium phosphate m salt solutions and serum They showed that 
the presence of sodium chloride and other ions, such as magnesium, markedly 
increased the solubihty of calcium phosphate Sendroy and Hastings, studymg 
the same problem, subsequently related the three dissociation constants of 
phosphoric acid to the ionic strength as follow's 

pKi' = 2 11 - 0 5VJ1 
pKs' = 7 15 - 1 25Vil 
pK,' = 12 66 - 2 25V^ 

This relationship is of considerable importance smee the concentration of HtPOi 
HP 04 ~, and PO 4 " ions cannot be determined directly, but must be dem'cd 
from calculations mvolvmg these constants In addition to the four fundamental 
vanables listed above, urine contains many organic substances including citnc 
acid which may increase the solubility of calcium phosphate by the formation 
of soluble complexes 


METHOD 

A Tventy-four hour unne specimens were analyzed for 1) pH, 2) calcium 
concentration, 3) inorganic phosphorus concentration, and 4) lomc strength 
In ordei to calculate the ionic strength, the concentrations of Na, K, NH 4 , 
Cl, and SO4 were deternuned 

B 10 0 ml of IN NaOH were added to a 200 ml ahquot of each urine speci¬ 
men in a tightly stoppered flask and incubated at 38° for one week wnth daily 
shaking The precipitate m each specimen was then removed by filtration 
through retentn^e paper, and the pH, concentration of calcium, concentration of 
inorgamc phosphorus, and total ionic strength w ere redetermined in the filtrate 

C (H2PO4-), (HPO4-), and (P 04 '') were calculated using the equations of 
Sendroy and Hastings 

• The ionic strenKth fii) is defined as one half Ihe sum of tlie molar concentrations of 
each ion multiplied 1)> the square of its valence 
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D The ion product (Ca--)’(P 04 “)= m the original untreated unne iias then 
calculated from the aboi e data 

The ion product (Ca—)^(P 04 -)- m the unne after the addition of ^aOH and 
incubation was sinularh calculated 

The addition of sodium h\dro\ide to unne results in an increase m pH of the 
solution, and a minor change m lomc strength winch has been considered in the 
calculations The net effect is to increase the concentration of (P04=) This has 
the adiantage of mtroducmg onli one lanable factor, and does not exclude 
the effect of citrate or other orgamc acids 

XXXLTTICVl. METHOD 

Unne was collected under oil for 24-hour penods from normal, healthi adults 
who n ere on imrestncted diet and fluid mtake, and engaged in moderate phx sical 
actmtx' Toluene nas used as a presen atne Wlthm one to two hours after 
temimation of the collection penod, the pH was detemuned at 3S°, usmg a 
Beckman model G pH meter Sodium and potassium ner'' detemuned directh 
on dilute unne bi flame photometn Ammonium n as detemuned bx the method 
of Van Slvke and CuUen with modifications as desenbed bx Haxvk, Oser, and 
Summerson Chlonde was detemuned bx the Volhard Arnold method, as modi¬ 
fied and desenbed bx Hawk, Oser, and Summerson Inorgamc sulfate was de- 
termmed bv the method of Fohn Inorgamc phosphate xxas determined bx' the 
method of Fiske and Subbarow Calcium and magnesium x\ ere detemuned bx a 
modification of the method of Michaels et al as follows To 25 0 ml of unne m a 
50 cc comcal bottomed centrifuge tube were added 5 cc of 25 per cent solution 
of (XH 4 l:HP 04 followed bx the addition of excess concentrated NH 4 OH 
After standmg oxenught, the precipitate was separated bx centnfugmg and 
decantmg The precipitate and tube were washed txvice xxith 5 per cent XH4OH 
The precipitate was dissolved in a small amount of 1 -i HCl Calcium xx as then 
precipitated as oxalate at a pH of approxmiatelx 5 0 and allowed to stand 
oxenught The precipitate was centnfuged and washed txvice xvith Sendrov’s 
alcohol-ether wash Calcium was then detemuned bx conventional pennan- 
ganate titration usmg 01 normal potassixmi permanganate To the supernatant 
and xxashmgs were added 1 cc of 25 per cent (XHihHPO, and excess concen¬ 
trated XH4OH Afier standmg overnight, the precipitate was centnfuged and 
xvashed xnth ammomated alcohol wash, redissolx ed m dilute HCl and magne¬ 
sium was detemuned as phosphate 

Results of the analx ses are tabulated m table 1, xxith concentrations ex-pressed 
as ^lols per hter 




1) lomc streugih {g) The lomc strength of each unne specimen was calculated 
bx multiplvmg the molar concentration of each ion bx the square of its x alence, 
addmg these xalues and dixnding bv two Undetenmned amons were considered 
to be umxalent Imtialix, phosphate was considered to be entirely H;P 04 - 
Mter an approxmiate HP04“ concentration was calculated, this x alue was m- 
cluded in a recalculation of lomc strength and (HPO4-) xxas recalculated In 
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Table 1* 


Spcaraen 

K D 

J H 

H H 

R M 

R s 

J s 

J E 

Volume 

1560 

430 

2040 

2170 

1454 

2505 

2145 

Specific gravitj 

1 021 

1 034 

1 014 

1 018 

1 018 

1 013 

1 013 

pH (1) 

6 03 

5 61 

6 55 

5 96 

6 47 

6 34 

6 31 

pH (2) 

8 70 

8 55 

7 78 

7 66 

8 44 

8 37 

8 15 

Ca ( 1 ) 

0 00580 

0 00462 

0 00208 

0 00323 

0 00124 

0 00235 

0 00192 

Ca ( 2 ) 

0 000900 

0 000128 

0 000455 

0 000890 

0 000133 

0 0000728 

0 000326 

P (1) 

0 0295 

0 0450 

0 0174 

0 0210 

0 0175 

0 0175 

0 0143 

P ( 2 ) 

0 0207 

0 0350 

0 0143 

0 0157 

0 0142 

0 0134 

0 0123 

Ionic strength ( 1 ) 

0 252 

0 392 

0 160 

0 244 

0 247 

0 179 

0 175 

Ionic strength ( 2 ) 

0 440 

0 670 

0 203 

0 284 

0 262 

0 198 

10 199 

PO 4 - ( 1 ) 

2 27 

1 43 

4 75 

1 14 

6 91 

2 62 

1 82 


xio-« 

xio-" 

xio-« 

xio-» 

xio-“ 

xio-“ 

xio-‘ 

PO 4 - ( 2 ) 

7 02 

1 88 

1 85 

2 33 

1 21 

6 83 

3 74 


X 10-“ 

X 10-* 

X lo-* 

X io-« 

X 10-“ 

X 10-“ 

X 10-' 


* Concentrations expressed ns mols per liter 

( 1 ) refers to value m original urine 

( 2 ) refers to value in urine after addition of sodium hydroxide 


Table 2* 


Specimen 

K D 

J H 

H H 

R M 

R. S 

J S 

J E 

Ion Product (1) 








(Ca++)>(POr)“ 

1 00 

2 02 

2 03 

4 38 


8 90 

2 34 


X 10-“* 

X io-» 


X 10-“' 


X 10-“' 

QGli 

Ion Product (2) 






1 

! 

Ca^)“(PO,“)‘ 

3 13 

7 41 

3 22 

3 38 

3 46 


4 85 


X io-‘® 

X 10-” 



X io-»“ 

X 10-“' 


Factor of under- 








saturation 

10 * 

10 “ 

15 1 


38 


mm 


* ( 1 ) refers to value in onginal urine 
( 2 ) refers to value in urine after addition of sodium hydroxide 


the calculation of (PO^'^), the final xalue for ionic strength nas used This re¬ 
calculation resulted in so httle change in values as to be hardlj'^ significant 
S) (PO^") and (HPO<”) In ordei to calculate the concentiation of (POi") 
and (HPO4"), the equations and dissociation constants of Sendro}^ and Hastings 
nere used * 


( 1 ) 


(PO4") 


(P)K/K/K' 
(H+)”-Ki' + (H+)Ki'K2' 


.ON rwpn - (P)(H^)K/K/ 

+ (H+)K.'K2') 

( 3 ) pK/ = 2 11 — 5Vp 

» p _ total inorganic pliosphate, and Ki'Ki'ICi'are the apparent dissociation constants 
of phosphonc acid 
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pKi' = 7 15 — 1 25 \/^ 
pl^' = 12 66 - 2 2oVti 

Although the dissociation constants of phosphoric acid hai e been studied bj a 
number of workers since the report of Sendroi and Hastings, the difference in 

I alues IS not significant for our purposes 

3) Ion products The ion products (Ca++)’(POr)* listed iii table 2 nere calcu¬ 
lated bj using the molar concentration of calcumi as determined bj anahsis, 
and the concentrations of (PO,-) nhich were calculated as indicated aboie 
It should be noted that the laluc used for (Ca++) is total (Ca) 

DISCUSSION 

reference to table 2, it maj be seen that the ion products labeled (2) are 
considerabh larger than the ion products labeled (1) The factors of difference 
ranged from 2 to 10’ This can onb mean that these urines were undersaturated 
with Ca3(P04)-> 

Calcium phosphate calcuh are composed of hjdrovv apatite This substance 
does not exist m solution and m the sohd state it probabh represents a molecular 
rearrangement of Ca 3 (P 04)5 Xeither the dissociation constant of hj droxyapa- 
tite nor the solubihtv product of Cas(P 04)2 in uniie is known at the present tune 
The ion products (Ca)’(P04)'’ labeled (2) m this paper maj or maj not represent 
apparent solubihtj products of Caj(P 04 )'> Turthei work is under waj on this 
problem 


SU3DLVRI 

Unne is geuerallj considered to be supersaturated with calcium phosphate, a 
state made possible by the achou of protectn e colloids 

A reMew of the hterature has disclosed that there are no a ahd data to support 
either of the aboi e assumptions 

Data obtamed from a comprehensn e quantitatn e chermcal studj’' of 24-hour 
unne specunens are presented m this paper The results show that these unnes 
were considerabh undersaturated with tricalcium phosphate 

411~30ih St , OaJ land 9, Calif 
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THE EFFECT OF THERAPEFTIC DOSAGES Ot XITROl L RAXTOIX 
(FFEADAXTEC) EPOX SPER^LFTOGEXESIS IX :^L\X* 

W-^RREX O XELSOXt \xd R\YM0ND G BLXGE 

Froi tf-t Dtp<jrCrrcnl<= nt Inatnr’i and I roinar/ I nirtrftt' of loxa ColU'c ot Vfrficinc 

loira Citi/ lovra 

In I94i Dodd and Stillman* found that addition of a 5-mtro group to the funm 
nng conferred marked bactenostatic action to the deni ati\ e As a result of these 
studies, a neir compound was eiohed—mtrofurazone rfuracin)—which prmed 
qmte effechi e when used topicallr for chromcalli infected wounds and bums 
and later, for urethrotngomtis Thereafter, further e^cpe^mentatlon produced 
a senes of compounds mcludmg lutrofuriiitom (furadantin) X-(5-mtro-2- 
furfurvhdene)-l-anuno-hi dantom—a leUow crcstaUine compound of better 
taste which darkens on exposure to hght or alkah and which produces a higher 
uruian lei el than some other mtrofurans 

Seieral chmcal studies^ * * with furadantin haic indicated its effectiveness 
as a unnarv antibactenal agent and mi estigations in aiumals and men following 
orallv adnnmstered doses rei ealed high concentmtious (approximateli* 45 per 
cent) m the unne in the presence of low blood lei els Since recent obsenations 
bi Xelson and Stemberger® * haie shown that the mtrofurans including funi- 
dantm produce temporan- spermatogemc arrest at the stage of the pnmari' 
spermatocvte m the rat testis, the question arose as to the possible effect of these 
drugs m man Testicular biopaes following furadautm treatment of small senes 
of patients had prenousli been reported as normal bv Carroll and Brennan ' and 
Waisbten and Crowlev' while Schmidt’ found no lanation in sperm counts 
The present studv was imdertaken to eialuate more thoroughli the effects of 
therapeutic doses of furadantin on the human testis 


METHODS 


A total of lb voimg healthv white male toluuteers between the ages of 19 
and 15 were selected from umversitv students and inmates of two nearby pnsons 
Thet were ditaded m three groups 
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The present studv was undenaken to evaluate more ihoroughlv the effects of 
therapeutic doses oi furadannn on the human testis 


METHODS 
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NELSON AND BUNGE 


All members gave semen samples ■with a mimmum continent penod of 3 days 
before oral admimstration of the drug (The rehabihty of the continent period was 
better m the umversity students than m the pnsoners ) The usual semen exam- 
mations were done, includmg "viabihty count ■with eosin-nigrosin stain All sub¬ 
jects were given furadantm, 10 mg per kg of body weight, orally in 4 dmded 
doses daily In some cases the dosage was dropped to tolerance levels, as indi¬ 
cated m the tabulations Two gioups of student volunteers were formed, one 
group of 11 students gave pre-treatment and post-tieatment semen samples only, 
while in the other group of 6, semen samples as well as pre- and post-treatment 
testicular biopsies were obtained The mteiwal between biopsies iv as 2 to 4 weeks 
■with the majoiity m the 2 w'eeks’ penod In most instances, the biopsies were 
bilateral A thud gioup of 19 pnsoner volunteers had both semen analyses and 
biopsies Because of difficulties associated ■with obtaimng dependable semen 
samples m these subjects, om prmcipal interest in this gioup was centered on the 
effect of the drug on testiculai histology 

All biopsies were fixed m Bomn’s solution and stained by trichrome aldehyde 
fuchsm, lion hemotoxylm-eosm, Masson, and penodic acid-Schiff procedures 
Testiculai histology was interpreted by the semor author ■without knowledge of 
sperm counts Biopsies weie made by the jumor author and semen samples w'ere 
exammed in his laboratoiy employing standardized methods Sperm counts 
are given as total counts, since these aie more representative of sperm producing 
capacity'^ than counts in teims of cubic centimeters 

RESULTS 

1) Of the 36 individuals involved in the study, 18 showed no significant vana- 
tions m the total sperm counts before and after furadantm theiapy’’ (table 1) 
Twelve indinduals m this group had testicular biopsies before and aftei treat¬ 
ment None showed anj’- histologic vaiiation attnbutable to the drug 

2) A shght deciease m total sperm counts was noted m 5 mdmduals (table 2) 
This was so slight, howevei, that if the expected vaiiability in counts is taken 
into account, it is probable that no real inhibition occurred It is sigmficant that 
no change was discernible in the testicular biopsies 

3) In 5 cases a depression of the total sperm counts w as noted in the penod 5 
to 8 weeks follownng the initiation of treatment Recovery wms usually noted in 
the 9 to 12 week period similaily calculated No histologic evidence of testicular 
suppression was noted in the biopsies of the five individuals concerned (table 
3) Case D N is not quite m line with the lemaining four m the group The 
single high imtial count was not m agreement wuth the histologic state of the 
testes and ma}'^ be a techmcal erroi since the subsequent counts did fall in line 
■with the biopsies 

4) There were 8 mdmduals who showed decreased speim counts, 7 of thase 
shownng lustologic endence of drug effect (table 4) This effect was manifested 
by definite tendency tow ard arrest and sperm production w as decreased, but by 
no means halted completely^ Polymucleated cells were increased in some instances 
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All members gave semen samples wnth a mimmum continent penod of 3 dajs 
before oral adnumstration of the drug (The reliability of the continent penod was 
better m the umversity students than in the prisoners ) The usual semen exam 
mations v ere done, mcludmg inability count mth eosin-nigrosin stain All sub 
jects ivere given furadantm, 10 mg per kg of body weight, orally in 4 dinded 
doses daily In some cases the dosage w'as dropped to tolerance levels, as indi¬ 
cated m the tabulations Turn gioups of student volunteers were formed, one 
group of 11 students gave pre-treatment and post-treatment semen samples only, 
w^hile in the other group of 6, semen samples as weU as pre- and post-treatment 
testiculai biopsies wmre obtained The intenml betw een biopsies was 2 to 4 weeks 
with the majority in the 2 weeks’ period In most instances, the biopsies were 
bilateral A thud group of 19 pnsoner volunteers had both semen analyses and 
biopsies Because of difficulties associated with obtaming dependable semen 
samples in these subjects, oui pnncipal interest in this group was centered on the 
effect of the drug on testicular histology 

All biopsies were fixed in Bourn’s solution and stamed by tnchrome aldehyde 
fuchsm, iron heraotoxyhn-eosin, Masson, and penodic acid-Schiff procedures 
Testicular histology was intei preted by the semoi author without knowledge of 
sperm counts Biopsies weie made by the jumoi author and semen samples were 
examined m his laboratoiy employing standardhiied methods Sperm counts 
are given as total counts, since these are more representative of sperm producing 
capacity than counts in terms of cubic centimeters 

RESULTS 

1) Of the 36 indmduals involved m the study, 18 showed no sigmficant vena¬ 
tions in the total sperm counts before and after furadantm therapy (table 1) 
Twmlve indmduals in this gioup had testicular biopsies befoie and after treat¬ 
ment None showed any histologic -ranation attnbutable to the drug 

2) A shght deciease m total sperm counts was noted in 5 individuals (table 2) 
This was so slight, however, that if the expected vanability in counts is taken 
into account, it is probable that no leal inhibition occuired It is significant that 
no change w as discernible in the testicular biopsies 

3) In 5 cases a depression of the total sperm counts w as noted in the penod 5 
to 8 weeks following the initiation of treatment Recovery was usually noted m 
the 9 to 12 week period similarly’- calculated No histologic endence of testicular 
suppression was noted in the biopsies of the five indmduals concerned (table 
3) Case D N is not quite m line wnth the remaining four in the group The 
single high imtial count was not in agieement wnth the histologic state of the 
testes and may’ be a techmcal erroi smce the subsequent counts did fall ni line 
with the biopsies 

4) Theie were 8 indmduals who showed decreased sperm counts, 7 of these 
showang histologic endence of drug effect (table 4) This effect was manifested 
by’ definite tendency’ tow aid arrest and sperm production was decreased, but by 
no means halted completely Poly’nucleated cells w ere increased m some instances 
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Table 2 
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Patient 

Pre 
treat 
ment 
A\ erage 
Total 
Sperm 
Count* 

Fura 
dantm 
Dail> 
Dose 
in Mg 
For 2 
\\ ecks 

Total 

Sperm 

Count 

W 

W eeks 
After 
Begin 
nmg of 
Treat 
ment* 

Total 

Sperm 

Count 

5-8 

W eeks 
After 
Begm 
nmg of 
Treat 
ment 

Total 
Sperm 
Count 
9-12 
Weeks 
After 
Begm 
nmg of 
Treat 
ment 

Total 
Sperm 
Count 
13-32 
Weeks 
After 
Begin 
nmg of 
Treat 
ment 

J V 

687* 

600 

632* 

331* 

432 


P H 

180* 

400 

209* 

19 4’ 

140' 

— 

A F 

492 > 

600 

287* 

103* 

— 

— 

D N 

820' 

GOO 

32' 

— 

66 ' 

15' 

G J 

29' 

850 

— 

27 

S' 

5' 


Additional 

Observations 


Biopsj Findings 


Calculated dailj 
dose = 850 mg 
Tolerated =■ 
400 mg 


No detectable change 
Interval 2 veeks 
No detectable change 
Interval 2 veeks 


No detectable change 
Interval 2 ueeks 
No detectable change 
in biopsies, but or 
igiml blops^ d'l' 
not agree « ith high 
initial count 


No change in biopsies 
I Interval 2 weeks 


♦ Superscript = Number of counts All sperm counts are given in millions 

samples, except m one case Howevei, following ingestion of the drug, 
yellmv coloration of the semen uas noted in seceial cases, as precnoush lep 

bji-Trautnei 

.0 Trautner. K Hvorledes bell mdler de prostatitis Ugeskr Ineger 116 1535, 




EFFECT OF NITROFURANTOIN UPON SPERMjITOGENESIS 


279 


Table 4 


Patient i 

Pre¬ 
treat c 
ment 
\verace 
Total 1 
Sperm 
Count* 

Pure 
Ian tin 
Daily 
Dose 
n Mg 
for 2 
weeks 

Total 
Sperm i 
Count < 
\-4 

\\ eeks ' 
After 
Begin 
ning of 
Treat 
ment* 

Total 
sperm 1 
Count ' 
5-8 
R'eeks 
Aiter 
Begin 
ning of 
Treat 
ment 

Total 
Sperm 
Count 
9-12 
Weeks 
After 
Begin 
ning of 
Treat 
ment 

Total 
Sperm 
Count 
13-32 
Weeks 
After 
Begin 
ning of 
Treat 
ment 

Additional Obscp.aUons 

G V 

129 5‘ 

700 

194< 

24« 


80* 

Motilitj dropped 
from good to fair 

J R 

2P 

600 

— 

— 

— 

— 

Patient had vasec 
tomj at second 
biopsj Effect on 
testis onlj plan 
ned observation 

S P 

471 

700 


45* 

66* 

931* 


S F 

663‘ 

600 

663* 


1 

27* 

295* 


LS 

74‘ 

700 

9* 

— 

— 

77* 


RH 

191» 

600 

63» 

— 

— 

— 

Calculated dose =*= 
960, Tolerated 
dose •= 500 

D K 

432> 

800 

119* 

— 

— 

52* 


A 

490* 

760 

238‘ 

67* 

60* 

228* 



Biopsy Firdinns 


Biops} interval 4 
Meeks Perhaps a 
moderate degree of 
arrest has been 
caused Mith a mod 
orate decline in 
sperm output 

Spermatocytic arrest 
seems to be more 
evident than initi¬ 
ally 

Initial biopsj histo 
logically better than 
sperm count indi¬ 
cated Second biopsj 
(2 Meek interval) 
shoMcd definite ar 
rest at spermatocj te 
stage 

No significant change 
in biopsy Interval 
2 weeks 

Definite tendencj to 
wards arrest Sperm 
production definitelj 
less Interval 2 M eeks 

Slight tendencj to¬ 
ward arrest with re¬ 
duced sperm produc¬ 
tion 

Biopsy interval 2 
Meeks Moderate de¬ 
gree of arrest 

Defimte tendency to¬ 
ward arrest Biopsy 
2 Meeks interval 


• Superscnpt = Number of counts All snerm cnnnt 

P®™ counts are given m millions 

b) Intolerance to the calculated dose nf in 
highei than the usual therapeutic amount) wn ^ (slightly 

and at times vomiting These appear d tb^ mamfested by headache, nausea, 
reported m the pnson group In tL laTtr>/L*^^ student group, and jvere rarely 
the presence of a guard Sroup, each volunteer took the drug in 
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Table 2 


Patient 

Pre 
treat 
meat 
A\ erag< 
Total 
Sperm 
Count* 

Fura 

dantm 

Dailj 

J Dose 
in Mg 
For 2 
eeks 

Total 
Sperm 
Count 
W 
ceLs 
After 
Begin 
ning of 
Treat 
raent* 

Total 
Sperm 
Count 
5-8 
^ eeks 
After 
Begin 
ning of 
Treat 
ment 

Total 
Sperm 
Count 
^12 
Weeks 
After 
Begin 
ning of 
Treat 
ment 

Total 
Sperm 
Count 
13-32 
Wrecks 
After 
Begin 
ning of 
Treat 
ment 

Additional Observations 

Biops\ Fmdin#! 

WH 

356* 

850 

503 

142' 

400‘ 

336 ‘ 


A'o change in 

TK 

21 » 

1 900 

6 ‘ 

IS' 

' 15* 

15 ' 


biopsies 

No change id 

NE 

S 5» 

400 

5' 

3' 

— 

1 

12 6' 

Calculated dailj dose 

biopsies 

No change in 








= 900 mg Tolerated 

biopsies 

R B 

230 

400 

100 

261 

— 

— 

= 400 mg 

Calculated dailj dose 

1 

No change m 








= 800 mg Tolerated 

biopsies 

E H : 

312’ 

500 

153« 

— 

— r 

382' 

= 400 mg 

Calculated da]l> dose 

No change m 








= 700 mg Tolerated 

biopsies 







1 

= 600 mg 



• Superscript = Number of counts All sperm counts are given in millions 


Tabie 3 


Patient 

Pre 
treat 
ment 
A\ cragc 
Total 
Sperm 
Count* 

Fura 
dantm 
Darh 
: Dose 
in Mg 
For 2 
W ecks 

Total 
Sperm 
Count 
I—i 

Weeks 
After 
Begin 
ning of 
Treat 
ment* 

Total 

Sperm 

Count 

5-8 

W eeks 
After 
Begin 
ning of 
Treat 
ment 

Total 
Sperm 
Count 
9-12 
W eeks 
After 
Begin 
ning of 
Treat 
ment 

Total 
Sperm 
Count 
13-32 
W eeks 
After 
Begin 
ning of 
Treat 
j ment 

Additional 

Observations 

1 

Biopsv F/ndings 

J V 

687’ 

600 

632* 

331* 

432 



\o detectable change 
Interval 2 weeks 

P H 1 

[ I80» 

1 

400 

! 

209‘ 

19 4’ 

140' 


Calculated daih 
dose = 850 mg | 
Tolerated = 

\o detectable change 
Interval 2 veeWs 

A F 

492' 

600 

ro 

00 

103* 

— 

— 

400 mg 1 

1 

\o detectable change 
Interval 2 weeks 

D N 

820' 

600 

32' 


06' 

1 

1 

15' 

1 

1 

No detectable change 
in biopsies but or 
iginal blOp''^ tliti 
not agree w ith high 
initial count 

Cj j 

29' 

850 


27’ 

1 

8 ' 

5' 

1 

1 

No change in biopsies 
Inter\al 2 weeks 


Superscript = 'Number of counts All sperm counts are given in millions 


samples, except m one case Howe^ei, following ingestion of the drug, definite 
3 ^ellow coloration of the semen was noted in se\eral cases, as prcMoiish reported 
b 3 r Trautnei 

Trautner, K Hvorledes behandler de prostatitis Ugeskr lueger, 116 1635 1054 
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motiUtj where the counts were less than 75 nullions The endence was sufficient 
to lead"us to suspect that these 10 indinduals were probabl} relatnely infertile 
at best There was good agreement between the histologic aspect and sperm 
nncroscopic findmgs in this gronp 

In 14 cases of the fnradantin senes, the pre- and post-treatment biopsies were 
analyzed b} the ChallJe} method These biopsies had been selected from the 27 
cases hsted m tables 1, 2 and 3, where routine histologic studies had failed to 
rei eal eiudence of spermatogemc arrest Details of the findings are being pub- 
hshed in a separate paper (Roosen-Runge, IMarberger, and Nelson”) At this 
tune it IS sufficient to saj that the method as apphed prondes a means of analj^z- 
mg quantitatn elj the structures of the testis It has defimte defects in that it 
offers onR a percentage count of the structural elements of the testicular sample 
It does not, for example, mdicate whether the gemunal cells are attached to the 
Sertoh cells or sloughed mto the tubular lunnna, and it does not proiude informa¬ 
tion as to the total cellular constituents of the testis It does, howeier, furnish a 
method of quantitatmg the testicular elements and pemuts objectn e ei aluation 
of the spermatogemc process m terms of its se\ eral stages 

As apphed to the cases in question, the method indicated that the adnnmstra- 
tion of furadantin for 14 daj s at therapeutic lei els had no significant effect upon 
spermatogenesis Thus, the jumor author has continued to emplo} the drugs in 
treatmg unnai^ tract infections 

Yellowish coloration of the semen samples was due presumablj to furadantm 
or its breakdown products entering the senunal flmd through structures suppl 3 - 
mg that medium Studies are underwaj to determine if furadantin is concen¬ 
trated m the prostatic flmd 

It was of mterest to obsen e the lower incidence of intolerance to the drug in 
the less knowledgeable group of pnsoner i olunteers The students, for the most 
part jumors m the medical school, were more hkel} to anticipate mamfestations 
of intolerance Although defimte proof is lacking, one gams the impression that 
a psjchogemc influence was in part responsible for the lower tolerance in the 
student i olunteers 


StIMlIARA 


Furadantm gii en perorall 3 - in doses approximate^" 10 mg per kg daiR to 
3 oung health 3 white males ma 3 ' in certain unpredictable mstances produce shght 
to moderate temporal^ spermatogemc arrest Of 36 i olunteers who took the 
compound for 14 da 3 s, 23 showed no sigmficant change m sperm counts or testic¬ 
ular biopsies In 13 cases a temporar 3 " decrease m the sperm counts w as noted 
but no changes could be detected m the testicular biopsies of 6 of these indi- 
nduals The mcidence of arrest is eien less hkel 3 to occur wuth the lower chmcal 
doses now m current use, and there seems little reason to fear that use of the 
drug m treatment of unnai^" tract infections inU cause significant interference 
with fertihty 


'* Roosen-Runge^ E , Xelson, W O 
human testicular biopsies II I olume 
abnormal human testicles Fertilitj an 


and Marberger, E Quantitatn e im estigations on 
proportions of tissue components in biopsies from 
d btenliti, in press 
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COMMENTS 

Since it IS likely that the spermatozoa which appear in the ejaculate pass 
through the stages from primary spermatocyte to spermatozoon and travel from 
the testis to the ampullary region m approximately four weeks, any effect on 
sperm production should be noted in the semen samples collected 3 veeks or 
more after imtial administration of the drug This would depend, of course, 
upon the stage of spermatogenesis which may be affected If, as is knoivn to 
occur in the rat, the primary spermatocytes are arrested from further develop 
ment, the elapsed time would be approximately four weeks Where definite 
suppression was noted in the seminal specimens, it occurred most fiequently in 
the 5 to 8 11 eeks’ period foUoinng the imtial dose of drug A detectable recover)^ 
to or near pre-treatment levels in such cases ivas observed usually in the 9 to 32 
weeks’ penod after begmmng of treatment 

Inasmuch as this study was concerned primarily inth the effect of therapeutic 
levels of furadantin upon spermatogenesis, no attempt iias made to employ 
higher doses On the basis of experience from studies mth rats, the amounts 
used in this mvestigation iiere considerably less than would be requiied to arrest 
spermatogenesis completely and uniformly As has been noted m the discussion 
of the results, most of the indmduals observed in this study showed no endence 
of spermatogemc disturbance Where interference was noted, it appeared in¬ 
complete and transient The few mstances in which post-treatment sperm counts 
had not attained levels comparable to those seen before treatment are not re¬ 
garded as sigmficant since the number of counts in these cases i\ ere not adequate 
As has been noted earher, the inmates of penal institutions proved to be some 
what less than rehable subjects 

It IS v orth noting that of the 25 cases m which pre- and post-treatment biop 
sies vere obtamed, the pre-treatment biopsies of only 13 were regarded as histo 
logically normal Of the 25 cases, 6 were medical students, 19 were inmates of 
penal institutions In the student group, 3 were normal, m the prisoners, 10 "cre 
within the range of normahty Since these coses may be regarded as hanng been 
random selections, it seems evident that the testes of presumably normal men 
may show a very mde range of histologic appearance and may in many mstances 
be substandard 

Much the same situation holds for the pre-treatment findings on seminal 
specimens Although in some instances, the number of counts obtained before 
treatment vas not adequate to assure us that they were representative of the 
indmduals’ seminal function, the follonnip specimens were m almost every case 
so similar that they may be regarded as confirming the initial samples 

If the 36 cases in vhich sermnal specimens were obtained are divided into 
groups on the basis of total sperm comits, it may be seen that 10 shoved coun^ts 
of more than 400 millions, 11 falling between 201 and 400 millions, 5 betveen 75 
and 200 nullions, and 10 less than 75 miUions In general the percentage and 
quality of sperm motihty v ere m good agreement vnth the total count, i e , good 
sperm motihty was noted in the case of total counts over 75 millions and poor 
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motilitj where the counts were less than 75 nulhons The erudence n as sufficient 
to lead us to suspect that these 10 indirnduals nere probably relatn elj infertile 
at best There was good agreement between the histologic aspect and sperm 
microscopic findings m this group 

In 14 cases of the furadantm senes, the pre- and post-treatment biopsies w ere 
anal} zed by the ChalUej method These biopsies had been selected from the 27 
cases hsted in tables 1, 2 aud 3, where routine histologic studies had failed to 
reveal endence of spermatogemc arrest Details of the findings are being pub- 
hshed m a separate paper (Roosen-Runge, Marberger, and Xelson'*^) At this 
time it IS sufficient to saj that the method as apphed pro^ndes a means of analyz- 
mg quantitatu elj the structures of the testis It has defimte defects in that it 
offers onlj a percentage count of the structural elements of the testicular sample 
It does not, for example, mdicate whether the gerrmnal cells are attached to the 
Sertoh cells or sloughed into the tubular lununa, and it does not pro\nde informa¬ 
tion as to the total cellular constituents of the testis It does, howeier, furmsh a 
method of quantitating the testicular elements and permits objectn e e^ aluation 
of the spermatogemc process m terms of its se\ eral stages 

As apphed to the cases m question, the method indicated that the admimstra- 
tion of furadantm for 14 daj s at therapeutic le\ els had no sigmficant effect upon 
spermatogenesis Thus, the jumor author has continued to emplot the drugs in 
treatmg urmarj tract infections 

Yellowish coloration of the semen samples was due presumablj to furadantm 
or Its breakdown products entermg the sermnal fluid through structures supplj*- 
ing that medium Studies are underwaj’^ to deternune if furadantm is concen¬ 
trated m the prostatic fluid 

It w as of mterest to obsen e the lower incidence of intolerance to the drug in 
the less knowledgeable group of pnsoner a olunteers The students, for the most 
part jumors m the medical school, were more likelj to anticipate mamfestations 
of intolerance Although defimte proof is lacking, one gains the impression that 
a psjchogemc influence was in part responsible for the lower tolerance in the 
student a olunteers 

stnniARA 

Furadantm giAen perorall} in doses approxmiateb 10 mg per kg daih to 
3 oung health} white males ma} m certam unpredictable instances produce slight 
to moderate temporar} spermatogemc arrest Of 36 a olunteers who took the 
compound for 14 daA s, 23 showed no sigmficant change in sperm coimts or testic¬ 
ular biopsies In 13 cases a temporar} decrease in the sperm counts was noted 
but no changes could be detected m the testicular biopsies of 6 of these mdi- 
Auduals The mcidence of arrest is cAcn less hkel} to occur wnth the lower chmcal 
doses now m current use, and there seems httle reason to fear that use of the 
drug m treatment of urmai} tract infections wall cause sigmficant interference 
with fertiht} 


^ Xelson,W O andMarberger E Quantitative mi estiEations on 
FLdi[raXs?e~nVi^:|r “ biopsies from 
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THE pathogenesis OF IDIOPATHIC HYDROCELE AND A SD'IPLE 

OPERATIVE TECHNIQUE 

5EMSI OZDILEK 

From the Department of Urology, Numune Hospital, Ankara, Turkey 

The vaginal sac around the testis normally contains a few diops of clear, serous 
fluid, any appreciable increase in amoimt is called hydrocele 
Idiopathic hydrocele develops slowly, mthout evidence of pre-existmg disease 
of the uiogemtal tract However, it has been thought that the etiology is based 
upon some undisclosed or healed infectious process 

Only men and arthropoid apes possess a tunica vagmahs which does not com 
mumcate vith the peritoneal cavity The common laboratory anunals have a 
patent vaginal process Therefore, expenmental work on hydrocele has been 
impossible 


PATHOGENESIS 

The lymphatics of the testicle, epididymis and tumca vagmahs pass upward 
mthin the spermatic cord and enter the preaortic lymph nodes There is no 
lymph drainage from these structures to the mgmnal nodes, because these are 
ongmally intra-abdonunal structures and retain their original intra-abdominal 
connections This fact is also important as regards metastases of mahgnant 
diseases of the testicles and of the vagmal sac 
The other outer covermgs of the testicles are contmuous with the neighboring 
tissues, and the lymphatics of these layers drain into the mguinal nodes These 
tv o entirely different courses of the lymphatics are important 

In normal men the panetal layer of the tumca vagmahs propria has well 
defined channels of lymphatic system The studies by Rinker and AUen have 
demonstrated this fact quite clearly In idiopathic hydrocele these chains of 
lymphatics are permanently damaged m most parts of the membrane 

Huggms and Entz reported their expeiiments on quantitative absorption of 
phenolsulfonphthalein of normal men vnth and vnthout hydrocele They found 
that absorption from the tumca vagmahs testis was much more slow than from 
any of the serous cavities and that the absorption of dyes m hydrocele was much 
less 

We also studied the time of output of mdigo carmine from the kidney injected 
into the vaginal sac vnth and vnthout hydrocele The results were the same 
Both the aforementioned anatomic and histologic characters and expenments 
shov that there is a lymphatic defect and consequently an insufficiency m reab- 
sorption Thus the pathogenesis of hydrocele may be explained as follows There 
is e\ndentlj^ a constant changing of the flmd m all such serous ca\nties, vuth a 
balance betveen secietion and absorption There is an overproduction of fluid m 
acute foim, and an impairment of reabsorption due to insufficiency of the bm- 

Accepted for publication Julj 19, 1966 
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phatics in chronic h^s droceles Shortlj, in idiopathic hydrocele, the reabsorption 
IS not enough to keep pace with secretion 

DISCUSSIOV 

Xow the principles of treatment of the h 3 drocele should be considered as 
follons 1) to stop or decrease the secretion, 2) to improi e or increase the reab- 
sorption, 3) or to take advantage of both possibihties 

Seieral methods of operations on hj'drocele ha\e been described These are 
total excision, partial excision and e\ ersion or ei ersion onl}"^ of the i agiual sac 
But these procedures haie most troublesome sequelae such as hemorrhage, 
induration, infection The patient comes with a soft mass in the scrotum and 
leaves the hospital mth a hard spelling, which eientuallj' absorbs itself, but in 
the meantime the mass causes both patient and surgeon considerable anxietj^ 

So far there has heen no exact explanation as to how these radical procedures 
cure the hj'drocele It is beliei ed that the excision of the sac results in the cessa¬ 
tion of the secretion, and that the e\ ersion causes adhesions of the secretion 
surface to the outer laj ers But all these \uev\s are not correct, because when these 
methods are used secretion still continues from the nsceral laj er and also panetal 
laj’’er, if present, and adhesions do not occur The real explanation is as follows 



Fig 1 
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Either excision or eversion enables passage of the liquid, which is confined and 
unabsorbed in the sac, in the outer layers Thus the hquid is absorbed from the 
l 3 Tnphatics of the outer layers and transported to the inguinal lymph nodes 
According to this explanation, there is no need to use the aforementioned 
methods which usually lead to complications We can cure the hydrocele mth a 
simple and easy procedure, now to be described 
We thought that if we maintained a permanent window on the outer wall of 
the sac we could obtain the same excellent results without great damage Our 
method is as follows (fig 1) 

After the scrotum has been properly prepared and draped, a 3 to 4 cm long 
incision IS made on the antenor surface or preferably on the median fine It would 
be better to make this incision near the bottom The loose areolar tissues are 
separated by retractors I^Tien the mner coverings are exposed the sac is opened 
and the hqmd suctioned, then the opemng mdened The ndges are folded on 
themselves and sutuied with a thin catgut, and thus a permanent inndow of 
3-cm diametei is formed Hereafter the skin is sutured Thus the secreted fluid 
passes through the mndow into the outer layers and is absorbed 

We call this procedure “wmdow^ or fenestration method ” We used it on 70 
patients mth success The only comphcation was swellmg of the testicle We 
beheve that it is due to immediate decompression of the hqmd Therefore, it 
would be advisable to mthdraw nearlj'- half of the hqmd dunng the da 3 'S before 
operation 

SUMMARX 

The pathogenesis of the hydrocele is reAuev ed The pnnciples of its treatment 
are considered The mechamsm of the manner m w'hich radical procedures cure 
the hydrocele is explained A simple and easy operative method which we proved 
to be successful in 70 patients is described 

Note The mimbei of our operated cases reached 106 durmg pi oof-reading 
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TERAT0:\L4. OF TESTIS IX AX IXFAXT 
^ILL4RD C AIEIER and JOHX P COUGHLIN 
From Si Francis Hospital, Ecanslon, III 

A case of a malignant tumor of the testis m an infant 16 months of age is to be 
presented In a re^^en of the hterature it has been found that malignant tumors 
of the testes are quite rare m the earlj age group and no e^^dence of a similar 
case could be found The differential diagnosis and approach to therapy are 
presented 

IQ-nionth-old, well de\eloped white boj’^ was adnntted to St Francis Hos¬ 
pital, El anston, Ilhnois with a diagnosis of a left scrotal mass The past historj 
was that of painless swelhng m the left scrotal compartment which w as first noted 
bj the mother 8 months prior to adnussion There was no historj of trauma, pam, 
or induration in the scrotal w all The mass graduaUj increased in size Approx¬ 
imately eight weeks pnor to adnussion, in that the mass could not be reduced, 
was nontender and some transillumination was possible, 10 cc clear flmd was 
aspirated The size of the scrotal mass was reduced somewhat However, the 
essential pathological process remained, namely, an enlarged left testis 

On admission the phj sical examination was within normal hmits except for 
the left scrotal compartment w hich re\ ealed a mass the size of an almond, which 
was firm and did not transdlununate hght There was no endence of adeno- 
pathj or induration in the associated spermatic cord The blood count w as with- 
m normal hmits The unnal} sis was normal A 24-hour unne stud} for Aschhemi- 
Zondek lei el was negatn e A chest x-ray was normal and the excretor}^ urogram 
rei ealed good function bilateral!} with normal renal architecture and no endence 
of denation of the course of either ureter 

The patient was taken tosurgei} on August 18, 1953 and the testis delnered 
through a scrotal incision The tumca vagmahs was opened and minimal free 
flmd w as found The testis was found to be approximatel} four times its normal 
size After isolating the testis, the tumca albuginea was opened The parench}’ma 
of the testis rei ealed hard, bony areas, hair, c}stic cantation and gelatmous 
degeneration Gross inspection suggested an adult teratoma of the testis The 
mcisiou w as elongated and the testis and associated spermatic cord were excised 
at the le\ el of the internal mgmnal rmg On August 27,1953, a left retroperitoneal 
hmph node dissection was done Xo positiie nodes were found 
Pathologi report (Dr J W Henr}) The tissue excised was that of a testis 
measuring 3 8 b} 4 5 b} 2 8 cm (fig 1, A) Histologic diagnosis was that of a 
teratoma of the left testis of the adult type All structures includmg nen e, mucus 
secreting, glandular tissues and bone were mature (fig 1, B) Tissue submitted 
following retroperitoneal node dissection rei ealed no endence of l}Tnphatic 
permeation bi tumor 

In a sun ei of 127 cases of teratoma of the testis, the age group was between 
20 and 39 rears The presenting complaints were those of a pamless swelhng m 
Accepted for publication September 20, 1956 
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Fig 1 ^4, testis showing gross teratoid changes B, histological detail \ote three basic 
germ laj ers 


89 cases, a h 3 ^droceIe in 11, and undescended testis m 4 Appro\imateJ 3 10 per 
cent of testis tumors in this group were associated in onset nith hydrocele 
This would indicate the relativel 3 ^ high percentage of testis tumors mth a pre 
senting complaint of this t 3 "pe, and proi e the necessit 3 ^ of a surgical exploration 
of a h 3 "drocele of lapid onset and i\hene\er transillumination is difficult or ques¬ 
tionable It has also been found that 5 5 per cent of teratomas of the testis had 
chonoepithehomatous elements IVIoore states that 5 per cent of patients mth 
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adult teratomas of the testis vail die from metastases from a mabgnant tumor 
uhich has the appearance of an embrjonal carcinoma The pnmarj- tumor m 
this case is uniformly of the adult t\-pe despite numerous sections 

The greatest incidence of teratoma is m the third decade, but a large number 
of cases also occur m the fourth decade The presence of chonomatous elements 
m a teratoma mdicates that it is a more pnmitii e tj^pe Teratoid tumors may be 
either gemtal teratoid or extragemtal and m\ oh e the retroperitoneal, niedias- 
tmal and sacrococcygeal areas as A\ell as the pineal gland The extragemtal 
teratoid tumors are more common m the ^ ounger age group and ini oh ement of 
the gemtals is more commonli seen as noted in the third and fourth decade In 
the case presented the teratoma was a pnmary gemtal tumor without any eM- 
dence of extragemtal in\ oh ement The presence of a hy drocele made the imtial 
diagnosis more diEBcult in new of the ranty of the tumor mi oh ed It is felt that 
this case emphasizes again the need for exploration of an explained hy drocele of 
rapid onset The possibdity of a new growth in an infant must be considered when 
the patient’s presenting complamt is that of a scrotal mass In terms of mcidence, 
the probabihti would be that of a herma or hy drocele 
The patient has been follow ed for 3 i ears and has made a complete and un¬ 
eventful recmery There is no endence of metastatic lesions He has gained 
weight and has grown according to the usual patterns for his age His chest x-ray s 
hai e been negatii e and he is now m apparent good health 

708 Church St, Etansfon, III 
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PRONE POSITION FOR TRANSURETHRAL PROCEDURES IN 

MALE PATIENTS 

CHARLES H BEACH 

Reginald Hancock^ pointed out the feasibility and the advantages of the 
prone position in transurethral resection of antenorily located vesical lesions 
in the female However, in the last sentence of his paper he says, “This position 
has not been apphcable to the male patient ” 

The purpose of this bnef report is to correct this impression It occurred to 
the author that a penneal urethrotomy should bypass the only impediment to 
emplojnng this very mgemous new approach m the male (i e , the pemle urethra 
with its limiting suspensory ligament) On June 19, 1956, this method vas sue 
cessfuUy employed in the resection of two grade 1 papillarv caremomas from 
the anterior wall This operation was done by the author at Highland Alameda 
County Hospital while a resident at that institution I was particularly im 
pressed by’’ the ease of the procedure utiJi 2 mg Hancock’s position, for 3 months 
earher a pnor resection m the same location m this same patient m the standard 
supme position had proved imiw arduous both to myself and an assistant who 
was pushmg strenuously on an obese antenor abdominal wmll 

Many mologists, mth good reason, will often forsake the resectoscope for 
suprapubic surgery in the treatment of bladder tumois on the dome The desire 
to excise a wnde margin around the lesion is not the only leason for this It is 
well known that the resection of these tumois is more frequently associated 
with either extiavasation on the one hand or mcomplete resection on the other, 
as well as being more difficult techmcally This is particularly true of lesions 
located between 10 and 12 o’clock on the inner surface of the vesical neck 
It IS beheved that more frequent usage of Hancock’s prone position m both 
the male and female will populanze and increase the efficacy of the transmethral 
attack on bladder lesions located on the anterior wall 

401 S9th St , Oakland, Calif 

Accepted for publication August 9, J966 
1 Hancock, RAJ Urol , 76 73, 1956 
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FIBRINOLYSIS FOLLOYTNG PROSTATIC SURGERY 


LOUIS J LOMBARDO, JR 

From the Department of Vrological Surgery, Umveraity of Southern Cahfornia School of 
^Medicine and Los Angeles County Hospital, Los Angeles, Calif 


Fibruiolysis is a term corned and apparently first used by Dastre'm 1893 
Altbougb tbis phenomenon of aseptic breakdomi of whole blood clots in vitro 
has been known for over a centurjL it has only been in the past few j ears that the 
possible significance of increased plasma proteoljdic actinty in vn o has been 
recogmzed The unportance of fibrinoljsis m the pathogenesis of some hemor¬ 
rhagic diatheses has possibly been oierlooked by earher imestigators because 
m its extreme form it occurs only rarely and wnth apparent irregularity That 
urologists should be aw are of fibrmolj sis is endent by the fact that at the Los 
Angeles Countj Hospital m the past jear the urological sernce recognized 5 
cases m 302 transurethral procedures as compared with three cases in approxi¬ 
mately 3500 general surgical procedures 

The tennmologj'- for the current concepts of the proteoljdic enzjmie system 
of plasma is not standardized m the literature Figure 1, proposed bj Scott et 
al ,- illustrates schematically the balanced enzjme sj'stem m plasma wnth 
dehcate equihbnum between an active enzjmie called plasrain (fibrinolysm) 
and its mhibitor called antiplasmm (antifibrmolj^sm) The precursor of plasmin 
(fibrmolj sm) is termed plasnunogen (profibrmolysin) Note that plasmmogen 
and plasmm reside m the globulm fraction of the plasma and antiplasnun in the 
albumm fraction The actn ation m pathological conditions of this plasma en¬ 
zjmie system maj' cause a complete breakdown of the hemostatic mechamsm 
with resultant severe bleeding manifestations termed bj' Stefamnd “fibrinolytic 
purpura ” This hemorrhagic diathesis is probablj’^ due to enzjmiatic digestion 
not onlj^ of the fibrm clot but also of all other protems im olved m the process of 
blood coagulation It is emdent smee the enzjmae sj^stem is not fastidious m its 
Ijtic actmty that this sj stem is proteoljdic rather than just fibnnoljdic Plas- 
mmeima is a term denoting an increased quantity of circulatmg plasmm 
The exact details of the mechanism of abnormal plasma proteoljdic activity 
are as yet undetemuned From chmeal and experimental studies it can be postu¬ 
lated that abnormal proteoljdic actmty maj' occur under a number of circum¬ 
stances These conditions are summarized by Scott, IMatthews, Butterwmrth, 
and Frommejmr’ as follow s 1) activation of plasmmogen as a result of the general 
alarm reaction, 2) activation of plasmmogen as the result of release mto the circu¬ 
lation of tissue activator substances, 3) entrj'^ mto the circulation of pioteoljdic 
enzj mes other than plasnun from sources such as the prostate or pancreas, 
4) amniotic fluid embolism 


Association San 

1893^'**'^”'’^ Pifennob se dans le san Arch intemat phj-siol norm path , Par , 6 661. 

’Scott E V Z , Matthews, W F , Butterworth, C E and Frommeier B B Tr 
99" “ctmtj, diagnosis and treatment Surg , Uim’ec A 6bit, 

’ Stefamni, Mano Fibnnob-sis and “fibnnoh-tic purpura ” Blood, 7 1044, 1952 
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MacFarlane and Biggs^ and Biggs, MacFarlane and Pilling* have sho«n tin 
such stimuli as fear, exeicisc, trauma and parenteral adrenalin may initiate an 
increased plasmin activity These investigators have demonstrated plasmincmia 
in approximately one half of the pieoperative patients they studied In addition, 
their studies show that plasminemia occurs in approximately one half of pos 
operative patients without relation to the seventy of the surgery Tagnoii an 
associates recorded fibrinolytic activity in cases of severe burns, hemorr inges 
and barbiturate poisomng In view of these and other studies the alarm reaction 
of Selye is postulated as the basic mechanism foi abnormal plasma proteo j 

activity ,, 

Many studies suppoi t the postulation that plasminogen is activated as a res ^ 
of release into the circulation of tissue activator substance Lung tissue has ecu 
showm to be particularly capable of causing activation of plasminogen m 
studies of Tagnon and Petermann® and Mathey et al Tagnon and Petermann 
also demonstrated an activator of plasminogen in many other organs Astrup an 


< MacFarlane, R G and Biggs, R Observations on fibrinolysis, spontaneous activ it) 
^\lth operations, trauma, etc Lancet, 2 803, lOIO n nvnprimental 

‘ Biggs, R ,^^acParlane,R G andPillmg.J Observations on fibrinolj sin, evperimen 

■' J! D 'ILfp, 8.„tar J p, 1 r- fn'S" 

irraves au cours d’lntervcntions tlioraciques par incongulabilitc sangui 
lyse Med Acad cliir 76 977, 1950 
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Permin’ suggest that all tissue cells are capable of actn atioii of plasmmogen 
Xeoplastic tissue maj' also be capable of activation of plasminogen smce Coon 
and Hodgson' reported a patient vuth bronchogemc carcmoma vho had plas- 
mmemia After surgical remoi al of the tumor the plasnunemia disappeared 
Abnormal proteoljdic actmt) is postulated to occur folloivmg entri-^ into the 
circulation of proteoljdic enzjmie from the pancreas or prostate Proteol 3 ’tic 
actimtj" has been ohsen ed dunug or following pancreatic surgerj" The chmcal 
picture of proteoljTic actmty due to trjpsin is not dissmular to that due to 
plasmm The work of Kaplani' makes clear the differentiation of trj^psin and 
plasmm An enzjme onginatmg in the prostate gland has been shown bj’^ the 
studies of Huggins and Neal'^ and VouHaulla and Shuttles' to hai e the same 
proteolj'tic properties of plasmin This semen enzjme sjntem w as fomid to have 
a precursor or proenzjme and an antienzjme Tagnon et al" ha\e demon¬ 
strated that prostatic cancer tissue and metastatic prostatic carcinoma cells 
contam a proteoljdic enzjme that is able to digest fibrmogen and fibrin Tagnon 
pomts out the analogj of increased plasma proteoljdic actiiiti in extensive 
metastatic prostatic carcinoma to other such cases with an eler ated serum acid 
phosphatase Smce a transient eler ation of the serum acid phosphatase is noted 
following massage of the prostate gland it is not unreasonable to conjecture that 
the more ser ere trauma of a prostatic operation could result m the intrai ascular 
release of all other enzjmes or euzjme actir ators produced bj^ prostatic tissue 
If sufficient enzjme or enzjme activators gam access to the bloodstream to 
neutrahze the powerful mhibitors of proteoljdic enzjmes m the blood serum'’ 
fibnnolj SIS maj^ occur The actual cause of libnnolj sis associated with prostatic 
surgerj' is unknowii The process maj' be entirelj’' due to the mtrarnscular release 
of the semen proteoljdic sj stem or due to mtrar ascular release of enzjme acti- 
1 ators from the prostate tnggermg the plasnnn sj'stem The pathogenesis m 
prostatic surgerj maj concen ablj^ be the general alarm reaction with subsequent 
actn ation of plasmmogen 


METHODS 

Coagulation time of venous hhod The modified Lee-'ttTute method was used for 
determination of the coagulation time 

T and Permin, P M Pibnnoh sis m the animal organism Nature, 169 781, 

^ and Hodgson, P E Fibnnolj sis in surgen patients Surg,G\Tiec AObst, 

Kaplan, j\I H Studi^ of streptococcal fibnnolj sis I, the dissimilant j of serum protease 
“ T separate specificities of their kinases fibnnolj-sin and 

enterokinase J Qm Invest 25 331, 1946 

527 ^ Neal, W Coagulation and liquefaction of semen J Exp Med , 76 

the fibnnnU^Shettles L B Relationship between human seminal fluid and 
the fibnnolMm SJstem Proc Soc Exp Biol and Med , 83 692, 1953 

H J , n hitmore, W F, Schulraan, P and Kravitz, S C The significance of 
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Plasma fibrinogen concentration The modified Ware and Seegers*® method was 
used foi deternunatioii of the plasma fibrinogen concentration 

Histopathology of prostahc tissue In addition to the routine histopathologi 
available at our hospital, the tissues m these cases, "where practical, were studied 
by the blended tissue method of Ludden and Jensen This nas undertaken to 
leave little doubt that fibrinoljmis had occurred in bemgn prostatic h 3 'pertrophj 

The foUomng 5 case repoits illustrate h 3 ^pofibrmogenemia and afibrinogenemia 
in transurethial piostatic resections One case occurred in adenocarcinoma of 
the piostate and 4 cases in benign piostatic h 3 ’pertroph 3 ’^ 

CASE REPORTS 

Case 4 G T , a 70'3’"ear-old white man, was admitted to the hospital because 
of urinai 3 ’^ obstruction due to bemgn prostatic h 3 'pertroph 3 ^ Under spmal anes 
thesia a transurethral resection of the prostate gland was performed Thirti 
grams of tissue w'ere removed in one hour Whole blood was started near the end 
of the procedme because of uncontrolled oozing from the prostatic fossa No open 
venous smuses were identified Immediate^’" after operation the clotting time 
was 60 nunutes and the clot completelj’^ 13 ’^sed in 3 hours The patient continued 
to bleed tluough the urethral cathetei and all modes of catheter traction upon 
the prostatic fossa faded to abate the bleeding Blood loss was replaced with 
whole blood The sites of venipuncture, venesection and the site of lumbar punc 
ture for the spinal anesthetic oozed profusel 3 ’" A few' hours postoperatii el} 
urethroscop 3 ' w as performed to possibl 3 ’' identify bleedmg points Again gener 
ahzed oozing from the prostatic fossa w as noted and not controlled b 3 '' fulguratiou 
Toluidiue blue and fibnnogen were not available for administration at this time 
A fibnnogen determination 20 hours postoperatii el 3 ' was 106 mg per cent 
Dunng the postoperatn e course the patient received 5,400 millditers of whole 
blood The blood piessure progressii el 3 ' declined and 22 hours postoperatnel\ 
the patient e-qiired 

Case 2 R H , a 75 - 3 'ear-old wlute man, was admitted to the hospital because 
of acute iiriuar 3 ' leteution due to bemgn prostatic h 3 'pertroph 3 '" Under spmal 
anesthesia a tiansurethral resection of the prostate gland was performed Toward 
the end of the resection the patient had an acute asthmatic attack controlled b} 
intravenous ephedrme and annnoph 3 ’'llm Twent 3 ' four grams of prostatic 
tissue were resected '\'’euous sinuses w ere opened near the end of the procedure, 
but bleeding was easib controlled b 3 ' catheter traction The blood pressure and 
pulse w ere stable throughout surgei^' Subsequent^ the blood pressure progres 
siveW declined and profuse bleedmg dei eloped through the urethral catheter 
This bleeding was not controlled 63 ’" traction, therefore, urethioscop 3 ' was per¬ 
formed Fulguration w ould not control the generalized oozing from the prostatic 
fossa \ blood sample w as found to hai e no fibnnogen and no hepann A blood 
sample at this time did not clot m one hour The patient expired P/i hours post¬ 
operatn eh before an 3 ' fibnnogen w as instituted 
>• Ware, \ G and Seecers, W' H Arch Biochem , 13 231,1947 , 

u Ludden, T E and Jensen, R E Histologic diagnosis of cancer bistud-s of blenae 

tissues with particular reference to adenocarcinoma of prostate J Urol ,72 ai, 1 oa 
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Case 3 J F an Sl-j ear-old n hite man, was admitted to the hospital because of 
acute urmaia retention due to a small fibrotic bemgn prostate I nder spmal 
anesthesia a transurethral resection of the prostate gland and bladder neck nas 
performed The obstruction was reheaed with resection of onla 7 gm tissue 
Good hemostasis was acquired at surgen-, but durmg the operation the patient 
had acute precordial pam An electrocardiogram at this time showed no changes 
from one taken preoperatia eh The blood pressure remamed stable until 2 hours 
postoperatia elv at which tune there was an mcrease m blood pressure to 150/<0 
from a basehne of 110 70 Three hours postoperatia eh profuse bleedmg through 
the urethral catheter developed and the patient t onuted coffee ground emesis 
positu e for blood Bleedmg from the oral mucous membranes u as also noted at 
this time A blood sample 4 hours postoperatit elv contamed no fibrinogen In 
further support for the diagnosis of plasnunemia it was found that the patient s 
plasma Ivsed a normal homologous blood clot and also Ivsed his own blood clot 
Therapv therafter consisted of whole blood transfusions, tolmdme blue and 6 
gm fibrmogen (1 gm hourlv for the subsequent 6 hours) At IS hours post¬ 
operatit elv the plasma fibrmogen concentration was 100 mg per cent The 
patient expired 19 hours postoperativeh' 

Case 4 P G , a 70-vear-old white man was admitted to the hospital because 
of acute urmart retention and hematuria 2 davs before admission The heniatuna 
completelv subsided on mdwelhng catheter dramage and a complete urological 
workup retealed no gemtounnarv disease other than bemgn prostatic hyper- 
trophv Under spmal anesthesia a transurethral resection of the prostate gland 
was done In 70 nunutes 47 gm were resected Near the end of the procedure 
the capsule was perforated A ci'stogram rei ealed extrapentoneal extrai asation 
The blood pressure had remamed stable throughout surgerv with the adminis¬ 
tration of 600 ml whole blood The patient s general condition was satisfactorj' 
and there was no unusual bleedmg A evstostomv and dramage of the pre\ esical 
space were undertaken immediateh As the skm was bemg closed the patient 
vomited bnght red blood and the ates of recent t empunctures began bleedmg 
Also profuse bleedmg developed through the urethral catheter At this tune the 
patient s plasma fibrmogen concentration was 141 mg per cent and his clottmg 
tune was 20 mmutes In 1 hour the clot was completelv Ivsed Intravenous 
therapj consisted of tolmdme blue 6,S00 ml whole blood and 1 gm fibrmogen 
administered eierv hour for the subsequent 6 hours Vasopressors were also 
emploied to mamtam the blood pressure Subsequently the blood presure 
dechned and the patient expired 22 hours postoperativelv 

Case 5 H an S2-year-old white man, was admitted to the hospital because 
of elei ated residual unne due to adenocaremoma of the prostate gland proven 
b^ 'rill erman needle biopsv The patient had been prenousl\ on estrogen therapv 
2 months Xo metastatic disease was endent bv chest film or bonv sun ey 
films Under spmal anesthesia a transurethral resection of the prostate gland 
remm ed 14 gm. tissue Durmg the resecuon a enous smuses were entered, but 
good hemostasis uas acqmred and the patient mamtamed a normal blood pres¬ 
sure This case was operated upon at a time when a studv of fibrmogen concen- 
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Table 1 Effects of hyperheparinemta and plasmineima on blood clotting 


Hyperheparmnnia 


1 Coagulation time is usuallj delayed 

2 Small amounts of the patient’s blood mil 

delai the coagulation time of normal 
blood 

3 Addition of small amounts of thrombin 

null usuallj produce a clot 

4 If a clot forms it does not Ij'se 


Plasmincmia 


1 Coagulation time mnj^ be normal or ma\ 
be infinitelj^ delayed 

2 The patient’s blood mil not delai (he 
coagulation time of normal blood 

3 If blood does not clot spontaneoiish 
thrombin will not cause clotting 

4 If a clot forms it mil partmllj or com 
pletely Ijse mthin 24 hours 


trations was being (ione In this study fibrmogen determinations were done pre 
operatively, 1 hour foUowmg the administration of the anesthetic and 4 hours 
after the anesthetic The preoperative fibrinogen concentration was 280 mg per 
cent and the 1 hour postanesthetic plasma fibrmogen concentration was 336 mg 
per cent Almost simultaneously vuth the report from the laboratory of the 
4-hour postanesthetic blood sample contaimng no fibrmogen the patient suffered 
profuse bleedmg thiough the urethial catheter and a blood pressure drop Treat¬ 
ment immediatelj^ instituted consisted of tolmdme blue, v hole blood transfusions 
and 1 gm of fibrmogen every hour for the subsequent 5 hours Bleedmg through 
the urethial catheter gradually decreased The plasma fibiinogen concentration 
24 hours postoperatively was 340 mg pei cent Withm this postoperative period 
5,600 milhhters of whole blood were given At 48 hours postoperatively the 
dramage through the urethral cathetei n as gi ossly clear of blood At 72 hours 
the plasma fibrmogen concentration was 340 millihters per cent The patient 
has been followed 3 months postoperative!}’’ mthout recurrence of bleeding 


niAGNOsrs 

After the veil defined hemorrhagic diatheses are excluded, hyperhepannemia 
and plasnnnenna should be considered m the differential diagnosis of excessne 
bleedmg dm mg or followmg operative procedures Table 1 outhnes the effects 
of hjqierhepannenua and plasmmemia on blood clotting The diagnosis can be 
made bj^ careful obseivation of the blood while determining the modified Lee- 
White coagulation time This test, of couise, should be started before any therapj 
IS mstituted smce therapy maj’’ obscure the test It should be emphasized that 
therapy need not be delayed w hile this test is being run since considerable time 
may elapse while the future integnt}’’ of the clot is being decided I^'hen the 
blood IS obtained for this test a specimen may also be obtained for determination 
of the plasma fibrmogen concentration Durmg obseri ation of the blood anj' one 
of the following phenomena may occur m plasnmiemia 1) the coagulation time 
may be noinial wnth ensumg partial Ijmis of the clot, 2) the coagulation time 
maj^ be normal with ensumg complete lysis of the clot, or 3) there maj’ be no 
coagulation Hjqierheparmemia will not cause Ij'sis of the blood clot, therefore. 
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if a clot forms, hj-perhepannemia is ruled out From this it is endent that the 
blood m both hjiierheparmerma and plasmmemia ma}" not clot To differentiate 
the two m such a condition a small amount of thrombin is added Thrombm ■s\nll 
usuall} produce a clot m hjTierheparmemia 

TBEATICEXT 

We can not predicate the therap 3 of fibrmol} sis occurnng m prostatic surger}" 
uTth the experience of onlj 5 cases Cases 3, 4, and 5 n ere treated similarl} mth 
n hole blood, fibrmogen and tolmdme blue Apparent^ one of the most important 
factors IS earh recogmtion Once fibrmoljms is suspected and the blood samples 
are dranm the therapj should be started empincallj If the blood sample does 
not clot and there is difficultj" m immediatelj distmguishmg hjiierheparmemia 
and plasminerma, an antiheparm such as tolmdme blue should be gixen The 
reconunended dosage of tolmdme blue is 5 mg per kilogram of bodj' weight If 
a blood sample 30 nunutes after mjection of tolmdme blue does not clot or demon¬ 
strates a prolonged coagulation time, this is strong emdence that one is not 
deahng with hj^ierheparmemia 

When either a normal coagulation tune or a delaj^ed coagulation tune is 
demonstrated, therapj' must also be instituted for plasmmerma Our therapj' 
has consisted of the mtrai enous administration of n hole blood and fibrmogen 
UTiole blood acts upon the abnormal plasma proteoljdic actmty both directlj’’ 
and mdirectly The direct action is m the supplementation of the patient’s plasma 
with antiplasmm content of normal plasma found m the albumm fraction A 
disadiantage of whole blood is its normal content of plasmmogen or plasmm 
found m the globuhn fraction With more plasmmogen ai ailable to the patient’s 
enzj-me actu atmg sj stem the abnormal proteol 3 'tic actmt 3 " could be augmented 
The indirect action of whole blood on plasmmemia or fibrmol 3 sis is m the supple¬ 
mentation of substrate m the form of fibrmogen, prothrorabm and other coagu¬ 
lation factors 

We haie used 1 gm fibrmogen ever 3 hour untd chmcal endence of lessenmg 
of bleedmg Fibrmogen is gn en to suppl 3 ^ large amounts of substrate 

We haxe had no expenence m the treatment of plasmmemia with low salt 
human serum albumm, but this appears to be an adnsable mode of direct attack 
It IS 111 the albunun fraction of blood that antiplasmm resides With the adrmn- 
istration of albunun it is possible to suppl 3 the patient directl 3 with concentrated 
antiplasmm which opposes the proteol 3 dic action of excessne plasmm The 
recommended dosage of low salt human serum albumm is 100 ml ex hour 
until there is cluneal exndence of lessenmg of bleedmg One ma 3 ask wh 3 serum 
albunun is used m fibrmol 3 '^is thought to be caused b 3 ^ prostatic proteolxdic 
enz 3 'me since it is not knoxvn whether the albumm fraction of the serum contains 
an antienzxTne for the prostatic proteol 3 'tic 011230110 Until there is further exn- 
deiice and conclusions are drawn as to the identit 3 of the prostatic proteolytic 
enzxnie and plasnun it w ould seem adxnsable to admmister serum albumm to any 
patient ^\^th abnormal proteoU'tic bleeding 
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Stefanmi and GendeP® and Solomon and Stefanim*® have reported stnhing 
and prompt falls m plasma proteolytic activity with the use of cortisone or 
corticotrophm in patients mth excessive fibrmolysis We hai e not evaluated 
this therapy m our cases 

In summary the important factors in treatment should include earlj recog 
mtion of abnormal bleedmg, early empirical therapy, whole blood in amounts 
to mamtam blood volume and blood piessure, neutrahzation of the proteolytic 
enzyme with serum albunnn and fibnnogen, and employ cortisone or cortico- 
trophin to mcrease the crrculatmg antienzjmie 

SUMMAEV 

A climcal and laboiatory summaiy of the findings in 5 cases of fibnnob'sis 
foUoivmg surgical removal of the prostate is presented Simple laboratoiy pro¬ 
cedures are suggested to alert the suigeon of this impendmg complication and 
the present methods of treatment are bnefly discussed 

Stefanmi, M and Gendel, B R Influenceof fibrinolysin on the survival mvivo of varwiM 
coagulation factors and favorable effect of cortisone on “fibnnolytic purpura Ulin l<« 
Proc , 1 6, 19^ , , X x„» 

Solomon, L and Stefanim, M Control of bieedingmarufestations in “fibrinobtic states 
by corticotropin and cortisone Clin Res Proc , 2 33, 1954 
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RETROPUBIC PROSTATECTOjMY 
HARRY G COOPER 

This paper is a re\aew of 500 retropubic prostutectonues that I performed 
during the years 1947-1955 A compansou is made mth other tjiies of prosta¬ 
tectomies earned out by other surgeons, as nell as mj^self 

The populanty of the retropubic approach has mcreased (table 1) In the 
3 - 3 ^ear penod, 1950-52, tnace as many retropubic prostatectomies nere done as 
m the prenous 3-j'ear penod, the mcidence has remained fairlj'' constant smee 
that time at approyimatelj' 25 per cent of aU prostatectomies This is contrary 
to the opmioii of some authors nho have reported that the retropubic is the 
proper or best approach m the majonly of cases We considered it the best ap¬ 
proach 111 25-30 per cent of cases 

SIZE OF QLAKD 

The size of the gland that can be removed successful!}' by the transurethral 
approach depends entirely upon the devtentj' of the urologist, it has become 
more or less apparent that large glands are remoi ed adequately by the trans¬ 
urethral approach only by repeated operations 
In 1947 we decided that 60 gm n as the maxmium amount of tissue which v e 
should remoie transurethrally It is difficult to estimate gland weight m situ 
and, despite the routine use of the excretory urogram, cystogram, endoscopy, 
and palpations, we frequently find our preoperative estimate at considerable 
1 anance nnth the n eight which is recorded by the pathologist 

For a penod of 8 months m 1949 I used the retropubic approach exclusively 
m an effort to determine the optimal size of gland for removal b}' this method 
It became apparent that small, fibrotic glands weighmg less than 20 gm were 
difficult to remoi e retropubicaU}, and that the postoperative course n as more 
storm}, and the complications more numerous than n hen larger glands u ere 
remm ed 


ADVAXTAGES OF THE RETROPUBIC APPROACH 

1) It M ould appear to be sound surger}' to use an extrai esical approach to an 
extraiesical organ, there is mimmal trauma to the penile urethra, semmal 
\ esicles, and urmar}' bladder 

2) The large adenoma is removed under direct Ausion and the prostatic bed 
can be completel} e\ acuated, leaimg no tag ends as mdi for infection or subse¬ 
quent prohferation 

3) It is much less shocking to the patient than openmg the bladder 

4) Xo persistent unnar}' smus should follow retropubic prostatectom}' if it is 
well done There hai e been none m the 500 cases m my senes 

5) The incidence of urethral stricture is markedl} reduced 

Association, San 
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Table 1 Types of prostaleclomy Comparison of number of proslaleclomies performed through 
_ different approaehes during three S year periods 



I917-fg-<9 

1950-51-52 

j I953-S1-'S 

Transurethral prostatic resection | 

4G8 

542 


Suprapubic 

119 

60 

30 

Perineal 

48 

29 

8 

Retropubic 

98 

199 

201 


733 

836 

820 



Fig 1 


6) The technique is easier to teach than is the transurethral, it is, hoiieier, 
extremely difficult to master wuthout a teacher 

7) The mortahty is verj^ low 

8) Comphcations are no more frequent than follonmg other types of prosta 
tectomj' 

9) Bladder stones of almost any size ean be removed at the same operation 

(fig 1) 

mSADVA^'TAGES OF THE RETROPUBIC APPROACH 

The technique is more difficult than the suprapubic 

It is not suitable for removal of small fibrotic glands 

Tumors and diverticula of the bladder cannot be as easily treated as "lica 
either a transurethral or suprapubic approach is used 

Incisional henna is a potential complication (three in our senes) 

Expenence has taught me that a thick anterior abdominal vail is not a contra 
mdication to the retropubic approach The space of Retzius can non be cntcrc 
vith impunit 3 " The retropubic operation, as designed by IMillin, and the con 
trolled use of antibiotics haie nullified the reputed dangers, and the space o 
Retzius IS no longer “forbidden terntory ” 




BETROPUBIC PROSTATECTOinr 
Table 2 Age of palten/t at lime of operation 
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leaR 

\\eragt 

_ —_ -- ) 

Transurethral prostatic resection j 

Suprapubic 

Penneal 

Retropubic 

30-Q5 

57-SS 

42-77 

45-S9 

yr 

60 

74 

70 

73 


Table 3 Weight of tissue rentored through the different approaches 



Weight 

\\ enige W eight 

Transurethral prostatic resection 

Suprapubic 

Penneal 1 

Retropubic 

1-120 

12-196 

1 16-106 

1 S-365 

{n 

16 4 

64 0 

23 0 

1 52 5 

Table! Blood loss at operation 

j ETO. 

CC 

Transurethral prostatic resection 

14 

260 

Suprapubic 



Xo hemostasis 

50 

36S 

Gaure pack 

62 

510 

Ovidized gaure with Folei catheter 

50 

210 

Pilcher bag 

50 

640 

Penneal 



Simple 

i 

1 

45S 

Radical 

\ 

1 

1 91S 

Retropubic 

1 

1 640 


AGE OF PATUrSTT 

\s shoRU m table 2, age is not an important cntenon as to ivhach tATpe of 
operation should be performed The aierage age for the transurethral is signifi- 
canth lower than the others, and the range m age greater 

WEIGHT OF TISSUE REHOTED 

The amount of tissue remoAed through the different approaches is giAen m 
table 3 It u ould probablv hai e been better to hai e remoi ed the 120 gm prostate 
through the suprapubic approach and the 8 gm gland bv the transurethral 
approach 


BLOOD LOSS AT OPERATIOX 

Table 4 is a summan of Avork done bA GoodAear and Beard of Atlanta, 
Georgia, uho measured fau-li aecurateh the blood loss of patients durmg 100 
prostatectonues 

Our method of measunng blood loss was not so detailed, but our expenence 
indicated that the loss A\as not quite so much bA the perineal route, i e , 918 cc. 
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Table 1 Types of prostatectomy Comparison of number of prostatectomies performed IhroHfti 
different approaches during three S year periods 



1947-48-49 

1950-51-52 

1953-M-'i 

Transurethral prostatic resection 

468 

542 

o72 

Suprapubic 

119 

66 

36 

Perineal 

48 

29 

8 

Retropubic 

98 

199 

2W 


733 

836 

820 



Fig 1 


6) The technique is easier to teach than is the transurethral, it is, hoMCier, 
extremely difficult to master inthout a teacher 

7) The mortaht}^ is i eiy Ion 

8) Comphcations are no more fiequent than follonung other t 3 '^pes of prosta 
tectom3r 

9) Bladder stones of almost any size can be remolded at the same operation 

(fig 1) 

DISADVANTAGES OF THE RETROPUBIC APPROACH 

The technique is more difficult than the suprapubic 

It IS not smtable for removal of small fibrotic glands 

Tumors and diverticula of the bladder cannot be as easil 3 ^ treated as n len 
either a transurethral or suprapubic approach is used 

Incisional hernia is a potential comphcation (three in our senes) 

Experience has taught me that a thick anterior abdominal n all is not a contra 
mdication to the retropubic approach The space of Retzius can non be eiitere 
mth impumt 3 '^ The retropubic operation, as designed b 3 ’’ Millin, and the con 
trolled use of antibiotics have nullified the reputed dangers, and the space o 
Retzius IS no longer “forbidden terntoi^- ” 



raOST\TECTOin 
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Supnv^K 

Permeal 

Hetropotac 


Transuretbrs.’ ^ - 
Suprapubic 
Penneal 
Retropubic 


Transurethral pro 
Suprapubic 
No hemostasis 
Game pack 
Oxidised gauze vi 
Pilcher bag 
Penneal 
Simple 
Radical 
Retropubic 


As shown m table 2 
operation should be pi K, 
cantlj lower than the ol' 


7 t (IS section 


Cases 


3 

2 

1 


Per Ceat 
Ep didvmitis 


10 0 
11 0 

10 0 


1 10 4 

1 ' 


hire 



Stnclures 

Per Cent 


129 

1 

S 15 


10 

4 71 


3 

3 15 

20 

4 00 


''P'lliKs, so that, as time 

jiast, due to anti- 
lilhn reported m 
opubic prosta- 
iit The mci- 
'd a cutane- 
part, to 
ties or 
The 


The amount of tissue j< 
tables It would probably 
through the suprapubic a,, 
approach ‘ 


II 

Table 4 is a summarj (,[ 
Georgia, who measured fairl 
prostatectonnes 
Our meth(xi of measumig i, 
indicated that the loss was nj 


Fortu- 
^ eloped to a 
mial stress 
«s, or when 
lete loss of 
majontt 
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as 00 3 ''eai and Beard report For the first 2 ye&TS of our experience mth the 
^tiopubic, our blood loss was comparable to, or even in excess of theirs (640 cc) 
ith increased skill and improved techmque our average blood loss is beUeen 
150-500 cc, a figure of relative msigmficance 


COMPLICATIONS 


Secondary hemorrhages Postoperative hemorrhage has occurred up to 35 dais 
The mcidence (table 5) is much higher than those reported by others, but it is 
our pohcy to take aU cases back to surgery if the blood is not easily evacuated 
on the ward This procedure is not piacticed uniformly m other institutions and 
the hemoirhages which occur on the wards are not usually included in the sta 
tistics I attribute our relatively low mortahty in some measure to this practice 
of immediate evacuation m all types of prostatectomy In 95 per cent of cases 
the bleedmg pomt could not be identified after evacuation of the blood 


Epididymitis This annoying complication (table 6) shows the same incidence 
as table 5 It may be considered high but these figures m elude all those patients 
in vhom epididymitis developed ■nithm 6 months after operation 
Vas hgation In 1953, one hundred cases were observed in an attempt to answer 
the controimrsy m regard to the mcidence of epididymitis with or without i as 
section or hgation Three different surgeons were mvolved, some patients were 
treated \nth vas section, some mth hgation, and some with no preventatue 
treatment This apphed only to three types of prostatectomies The results 
showed that the mcidence of epididymitis did not imry appreciably w hater cr 
preventative measuies were taken (table 7) 

As a result of this studj’’ vas section or hgation has been discarded as a routuie 
procedure and, with the recent mcreased mcidence of staph 3 dococcal infections, 
wm beheve the procedure is contramdicated 
Stricture Recognized authorities estimate the mcidence of strictures following 
transmethral prostatic resection as anywhere from 1 5 per cent (Taylor) to 25 
per cent (O’Brien) In this series the mcidence of stricture following transurethral 
IS at least twice the rate of any of the other procedures (table 8) the merall 
incidence being 6 75 per cent It has been our expenence that stricture of the 


Table 6 Secondary hemorrhages 

_ 


Per Cent 

Transurethral prostatic resection 

Suprapubic 

Perineal 

Retropubic 

9 00 

12 00 

1 30 

12 00 

Table 0 Epididymitis 



Per Cent 

Transurethral prostatic resection 

Suprapubic 

Perineal 

Retropubic | 

12 00 

S 00 

0 00 

10 52 


IffiTROPUBlC PROSTA,TECTOM\ 
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Tabl® 7 Fa* seclion 



Cas« 

Transurethral prostatic resection 


32 ligated 

; 3 

20 ml 

1 2 

9 section 

1 

Swpiapwbic 


4 ligated 


4 nil 

1 

2 section 


Ketropubic 


10 ligated 

1 

10 ml 

1 

9 section 

1 


Per Cent 
Eptdvdymvtls 


9 4 
10 0 
11 0 


10 0 


10 4 


Table S Slriclrire 



Cas« 

Stneturrs 

Per Cent 

Transurethral prostatic resection 

1,582 

129 

8 15 

Suprapubic 

221 

10 

4 71 

Penneal 

95 

3 

3 15 

Retropubic 

501 

20 

4 00 


Vesical neck is slow in developing with some of the retropubics, so that, as time 
goes on, the incidence of this comphcation may increase 
Fistnlas Chrome suprapubic fistula is almost a thing of the past, due to anti¬ 
biotics and improved nursing care, however, they still occur hlilhn reported m 
one senes an mcidence of fistula of 4 2 per cent foUowrng retropubic prosta¬ 
tectomies Others have reported an incidence as high as 12 per cent The inci¬ 
dence in this senes so far is 0 per cent The fact that we have never had a cutane¬ 
ous fistula following retropubic prostatectomy w e beheve to be due, in part, to 
the practice of usmg as little catgut as possible, and no bemostatic sutures or 
cauterjr in the capsule, thus aA oiding foreign body granulomatous reaction The 
use of the sump dram (fig 2) may also have been a contnbutmg factoi 

It was first advocated by Aberbart of Toronto It is a red rubber tube inside 
a large, perforated, plastic tube It is placed at the bottom of the space of Ret- 
zius, Ijnng on the resutured prostatic capsule Continuous suction is used for 48 
hours to miiunuze poolmg of blood serum and extrai asated urme, then the whole 
dram remoi ed 

Incontinence See table 9 

This distressmg comphcation follows all tj^ of prostatectomies Fortu- 
natelN, it is not common In a number of instances mcontmence developed to a 
greater or lesser degree and the figures include those cases of mmmial stress 
incontinence where patients lose a few drops of nnne when under stress or when 
coughing, or changing position, etc , ns well as those who have complete loss of 
control and must elnplo^ some mechamsm to make life comfortable The majontj 
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as Good 3 ''eai and Beard report For the first 2 years of our experience with the 
letropubic, our blood loss was comparable to, or even in excess of theirs (WO cc) 
With increased skill and improved techmque our average blood loss is between 
150-500 cc, a figuie of relative insignificance 

COMPLICATIONS 

Secondary hemorrhages Postoperative hemorrhage has occurred up to 35 da}'s 
The mcidence (table 5) is much higher than those reported by others, but it is 
oui pohc}'’ to take all cases back to surgery if the blood is not easily evacuated 
on the ward This procedure is not practiced imiformly m other institutions and 
the hemoirhages which occur on the wards are not usually included m the sta 
tistics I attribute our relativel 3 '' low mortahty m some measure to this practice 
of immediate evacuation in aU t 3 q)es of prostatectomy In 95 per cent of cases 
the bleeding pomt could not be identified after evacuation of the blood 

Epididymitis This anno 3 nng complication (table 6) shows the same mciden« 
as table 5 It may be considered high but these figures include aU those patien s 
m whom epididyrmtis developed mthm 6 months after operation 
Vas hgation In 1953, one bundled cases were obsenmd m an attempt to 
the controvers 3 '' m regard to the mcidence of epidid 3 'mitis with or wit ou vas 
section or hgation Three different surgeons were involved, some patients 
treated with vas section, some wuth hgation, and some ivitb no preven a n 
treatment This apphed only to three types of prostatectomies The 
showed that the mcidence of epididymitis did not vary appreciably w ' 
preventative measures were taken (table 7) 

As a result of this study vas section or hgation has been discarded as a rou 
procedure and, with the recent mcreased incidence of staphylococcal i ec lo , 
we beheve the procedure is contramdicated 

Stricture Recogmzed authorities estimate the mcidence of stnctures o o ^ ^ 
transurethral piostatic resection as anym'here from 1 5 per cent (Taylor; o ^ 
per cent (O’Brien) In this senes the mcidence of stncture following transure^ 

IS at least twice the rate of any of the other procedures (table 8) the 
mcidence being 6 75 per cent It has been our experience that stricture o 


Table 6 Secondary hemorrhages _■ 


Per Cent__ 

Transurethral prostatic resection 

Suprapubic 

Perineal 

Retropubic 

9 00 

12 00 

1 30 

12 00 

Table 6 Epididymilts __—— 


1 Per Cent 

Transurethral prostatic resection 

Suprapubic 

Perineal 

12 00 

8 00 

0 00 

10 52 

- 



retropubic frost xtectomt 




Table 11 Morbidity 


A.«,^cHosp.tnl { 

ransuretbral prostatic resection 

uprapubic 

'enneal 

tetropubic 

14 0 1 1-^ 

1 22 0 ' 

1 30 0 1-6 

1 16 4 1-3 


T^.ble 12 Osteitis pubis 


1 CajM 1 

1 OsteiUs ] Prr Cent 

ilthers 

\bllin 

This sene- 

116 ' 13 1 

1 757 * 35 1 

501 , 2 

11 50 

1 4 60 

0 40 


Table 13 Mortality, 2,39 9 prostatectomies _ 

I Per Cent 


3S deaths—mortality rate 

Traosuretiiral prostaOc resection 

Suprapubic 

Penneal 

Retropubic 


1 59 
1 43 
3 30 
3 70 
1 62 


Table 14 Causes of death 
3S cases, 37 autopsies 

Heart 

Lung—including emboli (S) 

Renal 

Miscellaneous 


55 

Multiple causes 17 

Total 3S 


course, whereas the retropubic patient often has a stomiA course postoperatn eh 
Howeter when the retropubic patient leaies the hospital he is usuall\ free from 
all discomfort and within a month is corapleteh cured, whereas the patient who 
has undergone transurethral prostatic resection often complains of frequency, 
burmug, noctuna, dAsuna, hematuna, for a period of up to 6 months after 
operation We encounter these patients m outpatient followups, mACstigation 
almost iin anabh rei eals pAiina or stneture or high unmn residue m most of 
those still complaining after 1-3 months Thus, inmiediate morbidih m the retro¬ 
pubic group IS higherbut is of a much shorter duration These statistics (table 11) 
were obtained almost entireh from D V A. * Hospital and figures are much higher 
than those in pm ate practice, but this is because we do keep our out-of-town pa¬ 
tients under suneillaiice for a longer peiiod of time for obiious reasons 
* Department of \ eterans \frairs 


0 60 
0 06 
1 21 


TranHiirctlinil iirostatu rcsettion 

Siiprupiiljic 

Perineal 

notropuhie 

0 

2 

-t 

S 

0 60 

0 06 

1 21 

0 00 

Iaius 10 He nporalion _ 


Cases 

Per Cent 

1 raiiHiiretliral prostatic reHection 

03 

1 00 

Suprajaiinc 

1 

1 26 

Perineal 

1 

I 00 

rtetroputnc 

7 

1 12 


of those ^\Jth complete lack of eontiol aie in the beiiile group whcie it is inipo-'’ 
fcible to re-educate the peiineal muscles to coiitiol the extciiial sphincter 

Jir-operaLio?i feee table 10 In addition to those jiatients who undergo Iniiis 
urethral prostatectomies othei types lequne an additional opciation Among 
the tiansuicthral cases there is usuallj^ some lesidual piostatic tiKsiie, whereas m 
the others it is due to contiaitun of the vesical neck All re-opt lations arc Iw 
the transurethral route 

1 he tiansurcthral prostata resection has, 1 ) 3 ' quite a large margin, the sliortC' 
sta}' in hospital and usuall 3 ' the patient docs not have a stormy postoperative 
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XOXSPECiriC CORTISOXE EFFECTS FRO:\I ACTH 

\d:^ientstratiox in advaxced prostatic 

CARCINOMA 

rRFN-K HmL4X, JK GILBERT I SMITH 

From the Subdinswn of CroJooy, CTmrcr’ifi/ of California School of ^^cdlclnc, 

San Francisco, Calif 

Cortisone thenp\ for ad\anced prostatic carcinoma produces a sigmficant 
proportion of cliiucal renussions > * * IVliether this action is due to adrenal 
suppression iNuth the resultmg decrease in aiidrogemc actmt\ ('medical adrenal- 
ectomv \ or to the direct effect of cortisone on the patient and the neoplasm 
has not been known 

Adrenoeorticotropin gel can stimulate the adrenals to produce a lei el of 
circulatm!: corticoids equal in biologic actinti to that from adnnmstered corti¬ 
sone This could be a means of differentiating adrenal suppression from cortisone 
effect (fig 11 If ACTH produced no renussioii in patients mth ad\ aiiced prostatic 
carcinoma it could then be assumed that cortisone probabh acts through adrenal 
suppression (the anti-androgenic effect that has been assumed heretofore) On 
the other hand if renussions were obsen ed, it would be more hkeh that cortisone 
therapi exerts its effect hr direct cortisone action (nonspecific hormonal effect) 


POSSIBLE MODES OF \CTION OF CORTISONE 


Cortisone causes cluneal improiement m adianced prostatic cannioma, and 
eieu shrmkage of the local prostatic lesion mthout significant change in the 
le\ el of serum acid phosphatase or in the demonstrable metastases - ’ Se\ eral 
mechanisms could explain these effects 

1 Adniial suppression Cortisone is kuowai to inhibit ACTH production and 
so cause adrenal atrophi ' Since some of the steroids from the adrenal are audro- 
gemc castration plus cortisone adrmnistration will cause the 17-ketosteroids to 
fall to a low le\el, approaching that reached after adrenalectomr ‘ Tins effect 
of cortisone therapx has been assumed to produce the clinical response in ad- 
1 auced prostatic carcinoma (i e “medical adrenalectomr ) 

3a Dire cl pharma'-oloQic effect Cortisone has been called the magiuficent as- 
pmn and has indeed main of the effects of this drug ® That cortisone can produce 
a sense of w ell-bemg is an accepted fact 


Read at annual meeting of Western Section of tmene in t rologic il Association San 
Franci'co Calif Apnl SO-Maa 3, 1056 

S^poned h\ American Cancer Societa Institutional Grant 

‘ Hai^arf, \\ G Treatment of late relapse of proUatic carcinoma b\ cortisone J 
L rol 69 lo2 1053 

^ ^ Effect of corti-one on patients nith carcinoma of the 
pro-late J A rol , 71 210 1054 

the’ nmliate^ <»-otment in adi anced carcinoma of 

• Fredell E W , Johnson H P Krupp M A Engleman, E P and McGrath A K 
Int'^Me'd'^s" All" '•o«'‘=one therapa further ob-en.ations Arch 

‘ Leadlietter W F Ganem E J and Solomon, D H Evpenenccs with bilateral 
T^^m T“n G r"suS'«'"^So'Vo^"'""'^"' carcinoma'of the pro-tate 

Br^*^Cocl.ran>J:,5W arson ^R^D aAd Reid J Mild Cu-hing s sa-ndrome due to a-pinn 
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OSTEITIS PUBIS 

Osteitis pubis IS an entity of iihich little is knomi In our cases the incidence 
fortunately has been quite loiv and occurred in case Nos 268 and 280 Osteihs 
pubis developed in the lattei case 4 weeks following retropubic prostatectomy 
The patient was letuined to the operating room and the space of Eetzius re 
opened in an effort to deteimine the etiological factor However, there nasno 
evidence of pathological change Biopsy of areolar tissue, scai tissue, as nell as 
peiiosteum of sy^mphysis pubis was taken for smear and culture, all reports were 
negative 

It IS appaient that the mortality of the retropubic piostatectomy^ is Ion and 
compaies fai oiably wuth the tiansuiethral Causes of death are listed m table 14 
Thii ty^-seven autopsies weie obtained of the thirty-eight deaths Multiple causes 
of death w ere present m 17 cases Those related to the heart include coronan 
occlusion, to\ic myocarditis, myocaidial degeneration, aiieiiosclerotic heart dis 
ease, hypei tensii'^e heart disease, acute peiicarditis 

Those of the lung include pneumonia, pulmonary^ edema, pulmonary" embolus 
Those of the kidney" include py'elonephritis, lower nephion nephiosis (2 cases) 
Miscellaneous diagnoses include perforation of bladder, gangrene of bladder, 
cerebral hemoirhage of infarction, septicemia due to phlebitis, idiopathic intes¬ 
tinal hemoiihage, acute yellow" atrophy", postoperative shock, amebiasis 


SUMMAHV AND CONCLUSIONS 

A renew of 501 retropubic prostatectomies has been made and eompausons 
have been drawn w"ith the older types of operations, as w"ell as comparison with 
retropubic method reported by others 

There is no doubt that the letropubic appioach has a place in treating the 
obstructing prostate It is not the complete answer to the treatment of this 
serious problem, but it has many advantages and few disadvantages Techmcnlli, 
it IS a moie difficult operation than the suprapubic, but the mortality' rate is 
lowei and no fistulas should occur Strictures are less conmion follow"mg retro¬ 
pubic prostatectomies than foUownng transurethral prostatectomies Incontinence 
and impotence are less common follow"ing retropubic prostatectonues than follow 
mg permeal prostatectomies 

All four types of piostatectomies have them place No single procedure answers 
all pioblems, and I quote Doctor Rush wnth whom all urologists should be m 
agreement “The method of piostatectomy should be adopted to meet the needs 
of the patient, not the patient foiced to conform to the limited skill of the 
surgeon ” 

The urologist cannot neglect any avenues of approach to the pi estate, bn 
should master them all 

I wish to acknowledge that infoimation listed m the different tabulations has 
been derived, m part, from the records of Shaughnessy" Hospital, Department o 
■^'eterans Affairs, 'S^'ancouver, Canada 

925 W Georgia St , Vancouver, B C , Canada 
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The nse in uruiaiN excretion of 17-ketosteroids ^^ou\d be expected therefore to 
be accompanied by an mcrease in androgenic effect dunng adnnnistration of 
ACTH to patients \vith prostatic carcmoma Such androgemc effect would usuallj 
mcrease the rate of growth of prostatic carcmoma (although not ini anabb' so’) 
ACTH, honeier, smiultaneoush stimulates production of cortisone-hke sub¬ 
stances, which can be measured bj the excretion of 17-h'v drox} corticoids It 
is this “cortisone” which nught be expected to act like orallv-adrmmstered corti¬ 
sone acetate So ACTH might produce similar chmcal renussions u ere the effect 
due to cortisone and not to an anh-androgenic mechanism 


EFFECTS OF ACTH THER.XPT OX OTHEU XEOPLXSMS 


ACTH has been administered to patients mth “hormonal” lesions and to 
those mth neoplasms not under hormonal influence Tailor and ^Iorns“ ob¬ 
tained a lO-daj remission m one woman mth carcinoma of the breast, but a 
second patient uas made worse Tno patients mth other nonhormonal neo¬ 
plasms (carcmoma of the trachea and Ewing’s tumor) n ere clmicalli miproi ed, 
although no endence of actual regression of the lesions w as seen Further, these 
n orkers^’ '' treated 2b other patients and obtained beneficial nonspecific effects 
ivithout regression of the tumor The\ suggest that these results maj represent 
inhi bition of the local tissue reaction to the tumor Tour patients inth carcmoma 
of the breast uere mcluded, one nas made uorse but 2 were chmcalli improi ed, 
one shoumg actual regression of skm nodules 
Ehel and Pear^oii,'" m contrast, found no measurable effect of ACTH or corti- 
'one on patients mth carcmoma of the prostate, breast, or adrenal, nor on a 
number mth “nonhormonal” neoplasms 
Other smnlar studies mth ACTH haie been reported, some showmg tempo- 
ran improi ement The latest, bi McCarthy descnbes the combination 


'’ror^ham, P H and Thom, G tV The adrenals in Williams R H Textbook of 
Endocnnologi, 2nd ed Philadelphia W B Saunders Co , 1955 

” Tailor, S G III and Moms, R S , Jr Effect of ACTH in certain t'vpes of malig- 
nanc\ Proc 1st Clinical ACTH Conference Philadelphia Blakiston, 1950, pp 331-336 
■‘Tailor, S G III Aier, J P and Moms, R S , Jr Cortical steroids in the treat- 
cancer Obsenations on the effects of pitmtan adrenocorticotropic hormone 
(ACTH) and cortisone in far adianced case' J AAI A 144 105S 1950 

■'Tailor, S G HI, Baskett, L and Aier, J P Effect of ACTH and cortisone on ad- 
1 anced malignant disease J Labor Clin Med , 36 997, 1950 

' Eliel, L P and Pearson, 0 H The clinical and phi siologic effects of adrenocortico¬ 
tropic hormone and cortisone acetate in patients icith neoplastic disease X Y State J 
Med 61 1839 1951 

” Alaguirc, F A and McElhone, M Climcal ob'enations on a senes of cases of ad- 
lanced malignant (bsease treated with antibiotics and ACTH Afed J Austral , 2 769, 


C An eialuafion of ACTTH in incurable cancer Harlem Hosp Bull, X 


■’ W nght J 
A 6 13 1953 

Che’Ss" Med®, ALiTo, 

rr.r.n ^ Carabasi R Horwitt B X , '^chlosser J A and Afunson P J Hor- 

moMl thcrapr in cancer of the breast Cancer, 7 331, 1954 

TT„.n ' P. Gerber A Ob-ervafions on the use of cortisone and ACTH in the 

manapement of tcrmmal JMlignanci X A State J Med , 63 1333 1953 

stArn .,1 P'.L,' ^ the palliation and remission of cancer with combined cortico- 

.Meroid and nitrogen mustard therapi, a report of 100 cases Xen Eng J AlJd 262 4^ 
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17-KET06TER010S 17-HyOROXYCORTICOIDS 

(ANDROGENS) (CORTISONE AND 

HYDROCORTISONE) 

Fig 1 Schema of relationships between ACTH stimulation and corticoid suppression 

b “Nonhormonal" anli-tnjlammalorij effect Cortisone has been reported to 
have a nonspecific effect on a vanetj’' of tumors known to be free of hormonal 
influences, acting on lymphocytes, oi on collagen or other elements of the con 
nective tissue The spreaiJmg factoi via the hyaluronuJase system may be affected 
c Protein catabolic effect Piotem synthesis might be impaired (as shown In 
Parson and CnspelP in ladioglycme studies) or cell catabolism piomoted Effects 
on carbohydrate metabolism are only speculative at present 
d Hormonal shift Cortisone may act by alteiing the hormonal-metabolic cn 
vironment Any such change may make a tumoi ivhich has acquired resistance to 
a certain hormonal balance more vulnerable to the new environment An example 
IS the tempoiary suppression of estiogen-iesistant prostatic carcinoma by testos 
terone * 


HORMONAL EFFECTS OF ACTH ADAHNISTRATION 


ACTH causes increased excretion by the adrenal cortex of 17 -ketosteroids, 
pnncipally dehydroisoandi osterone, xvhich is a normally occurnng urinarj 
androgen® of appreciable biologic activity On the other hand, although hjdro- 
cortisone or cortisone gixren aftei adrenalectom}'^ xvill produce a nse m 17 -keto 
steroid excretion equal to that occurring after simple castration, the androgenic 
activity of the unne in such cases is much lower These facts strongl}" suggest 
that the normal adrenal pioduces biologically effective andiogens which ha'C 
precursors other than cortisone or hydrocoitisone In fact, lecent w ork shows that 
biologically effective androgens more than double after ACTH administration 


’ Parson, W and Crispelb K R Studios of acetate metabolism in the hereditary obe 
itv diabetes syndrome of mice utilizing C“ acetate Metabolism, 4 227, 1965 

® Brendler, H , Chase, W E and Scott, W W Prostatic cancer further iniestigati 
of hormonal relationships Arch Surg 61 433, 1950 , , 

“ Landau, R L , Knowlton, K Lugibihl, K and Kenyon, A T The effect of aoren 
stimulation with adrenocorticotropic hormone on the excretion of doh} droisoandrostcro 
in man Endocrinol 48 489, 1951 , , , i„i,nn 

w Ronzoni, E The excretion of delij droisoandrostcrone during adrenal stimuian 
wath adrenocorticotropic hormone J Clin Endocrinol , 12 527,1952 rri 

-Munson, P L Laidlaw, J C Goetz, F C, Harrison, J H and Thorn 
G W Studies on androgen production bj the human adrenal cortex / (^Iin Lnoocn i 

i^arnson, J H , Leman, C , Munson, P L and laidlaw J C Hormone excretion 
before and after castration and adrenaIectoin 3 New i^ng J Mca , lyoo 
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third had no benefit from cortisone nor subsequentlj recen ed anj from ACTH 
These feir responses support the concept that ACTH and cortisone act in parallel 
fashion, and that corticoids rather than adrenal suppression are directlj" respon¬ 
sible for the chnical effect 

The urinary excrehons 0 / 17-hydroxycorticotds and 17-Jetosleroids iiere found 
to roughlj parallel each other Corticoid excretion indicated the relatu e effectii e- 
ness of the administered ACTH (table 2) Three patients showed a good nse m 
corticoid excretion (to 38 5,42, and 88 mg per 24 hours respective!}’'), 2 of these 
had significant climcal improi'ement Tw o patients had a slight nse (to 10 4 
and 13 mg /24 hours respectively), one had significant chmcal improi ement and 
the other had slight temporal} improxement Two patients had no change in 
corticoid excretion, neither of these patients had dmical improi ement In ad¬ 
dition, one patient who had a 9-week remission had no post-treatment determina¬ 
tions (table 3) 

The local lesion, aad and all ahnc phosphatase and bony metastases manifested 
no change unless it was toward progression of the neoplasm (table 4) In one 
patient there was a questionable softenmg of the local lesion In our prenous 
cortisone senes, 6 of 10 patients had improi ement in the local lesion 

The dimcal value of ACTH therapy m this bnef senes is seen to be slight 


Table 1 Relation between response to orcbtectomy and stilbestrol, cortisone, and 

ACTS therapy 


C*5cNo I Afic 

1 . 

Pretioas 

Responw 

to 

Orchifrctomy 

and 

Stfibeatrol 

Previous Rtsponse 
to Corti«one 

Responw 
to ACTH 

Subsequent Respond 
to Cortj'^sne 

1 



ITfiti 


1 \ 69 

4 - 

^Co response 

1 0 

^0 effect 

2 1 74 

-i-t- 


3 

1 Pain decreased 

3 i 70 1 

0 


IH 


4 52 

4 - 


S 

3 mo remission 

5 63 

4 - 4 - 

ReheAed pain I mo 

0 ; 

Xo effect 

6 /1 

0 

1 15 mo remission 

0 


i 10 

4 - 4 - 

1 

>10 


S 65 

+ 


9 



0 »= lte '5 than 6 months 
+ »= 6-12 months 


-t+ = greater than 12 months 


Table 2 Relation of chnical response to adrenal stimulation 


ratienl No 


Hjdron corticoid V Kelostcroid 
Rue I Rut 


Clinical Eifect 


2 

3 

4 
G 


0 7-12 
4 0-13 
10 S-SS 
7 7~3S 5 
3 6-10 4 


3 6-21 8 } 
2 8- 3 9 I 
7 0-44 ' 
S 6-11 5 ' 
2 3-51 , 


ImproA ccl 3 n Ls 
ImproAed II 5 A\ks 
ImproA cd S avLs 
Xo improA ement 
ImproAcd more than 10 aaXs 
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of ACTH or cortisone mth nitrogen mustard ACTH was less efFectne than 
cortisone in this combination in cases of breast and prostatic carcinoma 

The present experiment consisted of the adnumstration of ACTH to patients 
m exacerbation with advanced prostatic caicmoma, to compare its action mth 
that of cortisone, which we had preinously studied 


CLINICAL EXPERIMENT 


Eight patients were studied 

1 Selection of patients was Imruted to those who nere in relapse after ore i 

ectomy plus stilbestrol adnumstration (and in some instances after cortisone 
therapy) These patients provided then onm controls, since a steady 
couree was inevitable and spontaneous remissions ex'tremelj'^ unhkely “ 

assessable symptoms, particularly pain and deterioration, as veil as J 

prostatic lesions and metastases visible by x-ray Previous remissions ran 
from zero to 30 months in duration 

The time interval between castration and ACTH therapy vas su cieii 
every case to allow any compensatory adrenal androgemc hypertrophj to a 
place (making the adrenal cortex moie responsive to stmiulation) 

2 Dosage 0/ ACTH was 80 u per day This amount of ACTH* causes adren 

secretion of urinary IT-hj-'dioxycorticoid titers comparable to that , 

aftei the administration of 100 mg cortisone acetate daily, which vas t e s 
ard dose of cortisone used m the prenous series ® KClf "as given m , 

gm daily, to prevent the potassium deficit occuiring dunng adrena cor 
therapy This dosage is the same as that used m the previous expense 

using 100 mg of cortisone daily , 

3 Compound F and 17-letosteroid excretion m the unne vas measure 

correlated noth the clinical effect The excretion of compound F, as / ^ 

droxycorticoids, piovided the prmcipal measure of the adrenocorticotropic 

of ACTH and acted as a check on the adequacy of dosage and metho o 


nunistration . 

4 Effects on the local lesion, on acid and alkaline phosphatase, ana 
metastases were assessed by palpation, laboratory deteiminations an 
respectively 

RESULTS 

Cortisone therapy previously had been given to 3 patients (table 1), 
before ACTH therapy so that adrenal suppression vas no longei a lac 
who had a 15-month remission with cortisone obtained no relief m r p 
given ACTH experimentally A second patient obtained mon 
from cortisone, but hkemse vas not helped by subsequent \CTH tliempj 
♦ Punfied corticotropic gel, generouslj supplied bj Dr David Klein, The Itilson 
chloride entene coated tablets, “PCS 16”, pro\ided freeh lu 

P Fletcher, Sta^ nor Corporation , P H Prevention of ACTH induced 

51 I iddle G W Bennett, L L and Forshnm, P ^ , ct,id\ J Clin Invest , 

sodium retenuon In the me of pota.suim <=alts a quantitative sfudv 

32 1197, 1953 
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third had no benefit trom cortisone nor subsequently receit ed anr from ACTH 
Xhese fetv responses suoport the concept that ACXH and cortisone act m parallel 
lashiom and that coracoid: rather than adrenal suppression are directlr respon¬ 
sible tor the clinical eSect 

rTi”^ ’(nnar; (xcrflion^ o' IT-hydroxycoriicoidf and lid fto^'noxds vrere found 
to rouehlv parallel eacfi other Coracoid excrenon mdicated the relative efi’ective- 
ness oi the administered ACTH (table 2) Three panents shotted a good nse m 
coraco d excretion (to 3S 5 42 and SS mg per 24 hours respecnvelv) 2 of these 
had significant cluneal unprovement Ttto panents bad a shght nse (to lO 4 
and 13 mg 24 hours respecnvelyl one had significant clmical improvement and 
the other had shght temporarv improtement Ttto panents had no change m 
coraco d excrenon, neither oi these panents had clmical improt ement In ad¬ 
dition one panent ttho had a 9-tteek remission had no post-treatment detenmna- 
uons (table 3i 

Tn lo^al If non and and aUahnr phospha’afr and bony irrladasc^f manifested 
no change unless it ttas totard progression of the neoplasm (table 4) In one 
patient there uras a quesnoaable softemng of the local lesion In our previous 
cortisone senes 6 of 10 panents had improt ement m the local lesion 

Thf c'lnical rahtf oi ACTH tkfrapy m this bnef senes is seen to be shght 


Tisn; 1 Pf^Q'ion hf'sffT rtip'irtf o O'nrlifr n" i erd t'llm-t'ro' cnHttorr ard 

ACTH 




0-t::=*-"rrT 

P-—-^ 

o ^CTH 








1 


— 

?Co ’’’espoBS's 

0 

2so eSeci 



— 


3 

Pam decreased 

o 

70 

0 





52 

_ 








- 

o mo remi55ioD 

5 

03 

— 

Pelie~ed ujin 1 mo 

0 

Xo eS'ec; 

6 

« 

0 

15 mo reaussjoa 

0 



75 

— 


>10 


V 

*>5 

— 




• 0 

= 

han 0 raoa-b.- 




— 

* 0-12 tnon hs 




— 

— 

'f~ 'tun 12 convlis 




Table 2 to^ rj c! •* r 

io G^r^raf r w'nloUfn 


N" 

t "i 

- ~ ve- i 




__ 

P—b* 

E-5^ 


=t.E£t- 

2 


5 7-^ 

j 6-21 «■ 

tap-oveJ 3 


3 


- rM3 

2 ^ 3 *1 

Imp-o-ed n 

2 T~a- 

1 


10 

i 0—1— 

Irap-io''^ ^ 

TT-> 



7 5 

S 6-n 5 

Vo unpro'^^aioi; 

— 

_ 

3 0~10 -y 

2 3-51 

Imp-o'-e^ mo-e xIxati 10 
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of ACTH or cortisone inth nitrogen mustaid ACTH nas less effectne than 
cortisone in this combination in cases of breast and prostatic carcinoma 

The present expeiiment consisted of the admimstration of ACTH to patients 
m exacerbation with advanced prostatic carcinoma, to compare its action mtli 
that of cortisone, which we had previously studied 


CLINICAL EXPERIMENT 


Eight patients were studied 

1 Selection of patients was limited to those who v ere m relapse aftei ore i 
ectomy plus stilbestrol admimstiation (and in some instances after cortisone 
therapy) These patients provided then own controls, since a steady 
coume was inevitable and spontaneous i emissions extremely unlikely “ 
assessable symptoms, particularly pam and detenoration, as veil as 
prostatic lesions and metastases visible by x-ray Prenous renussions ran 
from zero to 30 months in duration 

The tune interval between castration and ACTH therapy vas 
eveiy case to allow any compensatory adrenal androgenic hypertiophj to 
place (makmg the adrenal cortex more responsive to stimulation) 

2 Dosage of ACTH was 80 u per day This amount of ACTH* causes a ^ 

secretion of urmary 17-hydioxycorticoid titers comparable to that , 

after the administration of 100 mg coi tisone acetate dailj^ which u as t e s a ^ 
aid dose of cortisone used in the previous senes ’ KClf was given in doses 
gm dady, to prevent the potassium deficit occuning during adiena co i^^^ 
therapy*^ This dosage is the same as that used m the previous expennie 
usmg 100 mg of cortisone daily , 

3 Compound F and 17-kclosleioid excretion in the urine vas measure 
correlated mth the clinical effect The excretion of compound F, as 
droxycorticoids, provided the pnncipal measure of the adrenocorticotropc e 
of ACTH and acted as a check on the adequacy of dosage and meth o 


ministration 

4 Effects on the local lesion, on acid and alkaline phosphatase, an ^ 
metastases vere assessed b3’^ palpation, laboratory determinations an 
respectively 

RESULTS 

C 01 tisone therapy prcinously had been given to 3 patients (table 1), long eo 
before ACTH therapy so that adrenal suppression vas no longer a fac oi 
\\ho had a 15-month remission mth cortisone obtained no relief in le apse 
given ACTH ex-peiimentally A second patient obtained one months e^^^^ 
from cortisone, but likewise was not helped bv subsequent ACTH t lerapj 

* Pimfied corticotropic gel, generously supplied In Dr David IClein, The U ilson 
°'^**t'Potassuim chloride enteric coated tablets, “PCS 15”, provided freeh 1)\ 

P Fletcher, Sta^ nor Corporation , o H Prevention of ACTH induced 

«Liddle G W, Bennett L L and Forsham P H j ^1,.. Invest, 

sodium retention bj the u=e of potassium sails, a quanlitatne 
32 1197 1953 
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great for a simple “analgesic” reaction Euphona as not noted clmicallj", but 
could have been present to a subchmcal degree An effect on the connects e 
tissue of a non-sev hormone tjTie is possible, and would account for the decreased 
pam, but no change could be detected m the local lesion bj' palpation or m the 
metastases bj" x-ra}’' 

We are mchned to beheve that the effectn eness of cortisone, and, to a less de¬ 
gree, of ACTH therapj^, is exerted through a shift m the hormonal ennronment 
of the tumor The fact that prostatic carcmoma becomes resistant to the usual 
anti-androgemc measures (estrogen admmistration and castration) indicates 
that it has adapted itself to altered hormonal requirements Thus it v ould be 
expected to be more milnerable to a new hormonal milieu This hormonal shift 
bj^ ACTH would be anticipated to be less great than that of cortisone (because 
of the concomitant secretion of androgens m contrast to their suppression by 
cortisone) Cortisone therapy m turn would be less effective than adrenalectom 5 ^ 
Our clmical obsen^ations have shown a s imil ar gradation 

SUAEUARY AXD COACLljSIOX 

The explanation that remissions of prostatic carcmoma after cortisone therapy 
were due to suppression of adrenal androgemc function by cortisone (“medical 
adrenalectom}’'”) was tested by clmical experimentation 
ACTH was gii en to 8 patients m relapse mth advanced prostatic carcmoma 
Fn e patients had clmicaUy apparent renussions 
The data suggest that cortisone exerts its chnical effect on ad\ anced prostatic 
carcmoma other than b}" adrenal suppression 
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Tahw 3 Uelalion of adrenal response lo clinical effect 



Remission 

Slight Remission 

No Remission 

EfTcctivc rise in corlicoid c\crctJon 

2 

1 

1 

Slight rise 

1 

; 1 


No rise 

1 


2 

No determinations 

1 




Table 4 Effeets of ACTII on objective findings 


Patient 

No 

Local Lesion 

Add Phosphatase 
(kA units) 

Alkaline 

Phospnatasc 

Bony 

I^fctastases 

1 

Same 



Same 

2 ' 

Same ' 

16 2, nncliangcd 

1 2, miclmngcd 

Same 

3 1 

Same 

0, unchanged 

1 4, uncliangcd 

Same 

4 

Not hard,? 
improved 

2, unchanged j 

20, unchanged 

1 Progressive 

5 

Same 

2, increased 

, 7, decreased 

Same 

0 

1 Same 

1, uncliangcd 

6, increased 

Same 

7 

Same 

1 I), increased (20, 20) 

4 2, introasod 

Same 

8 

Same 

3, unchanged 

13, dccroased 

Same 


(table 1) It was of consicloiably less pmetical value than coitisonc thciapj^ 
Three patients had sigriificaut remissions of 8, 0, and 10 weeks I'cspcctivcly, eat¬ 
ing bcttei, gaming weight, and being idatively fiee of pain Tivo had short 
peuods of impiovcment, and 1 liud no impiovcincnt One of those listed ns not 
improved actually was made worse, since he tolerated the medication pooily 
Subsequent corltsonr Ihcrapij piodnccd lemission in one patient who had had 
good I espouse to ACd’II (tabic 1) A second patient had a biief (1 week) icmis- 
81011 w'lth ACTII, and had some ichcf of pain fiom subserjiicnt coitisonc lhcia])y 
Cortisone had csscntiallj' no effect m 2 other patients, ncithci of whom had had 
significant response lo '\.CTH 


UIHCUSSION 

ACni admmistiatioii pioduccd dinical impimoment compniable in cpinlity 
but not 111 duiation lo that aflei coitisonc theinpj'm I out of 8 patients Two 
of the I patients who had pioof of the gicalcst adional stimulation liad remission 
in spite of the com oinitaiit use in 17-kctostcroid cxcietion (and prosuiiiablv 
similar rise m iiiologic aiidiogciis) which would he ospeclcd to cvuicrhalc llic 
disease It is felt, thcrcfoic, that this cliiiKal impiovcment is due to the i ITctl 
of the adienal corticoids which aie perfoico leleased along with the andiogciis 
This 111 turn indicates that it is not adienal suppression, but the diicc I ac lion of 
the cortisone which pioduccs the (linicnl changes with coitisonc 1hclnp^ of ad¬ 
vanced prostatic caicinoma 

^Yhether this cortisone effect works by an ispiiin-hkc mcclianism, or througli 
cuplioiin, 1)3^ a iioiilioinional anti-innaininntor 3 action, or 1 ) 3 ^ a lioimonal stiift 
cannot of course be firmb’' established fiom the data at liaiid I he cfTccl is too 
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great for a simple ‘ analgesic” reaction Euphona was not noted clinicalli, but 
could hale been present to a subclirucal degree An effect on the connectse 
tissue of a non-sex hormone type is possible, and would account for the decreased 
pam, but no change could be detected in the local lesion by palpation or in the 
metastases bv x-ray 

"We are mchned to beheve that the effectii eness of cortisone, and, to a less de¬ 
gree, of ACTH therapv, is exerted through a shift m the hormonal eniironment 
of the tumor The fact that prostatic carcmoma becomes resistant to the usual 
anti-androgemc measures (estrogen admimstration and castration) mdicates 
that it has adapted itself to altered hormonal requirements Thus it would be 
expected to be more vulnerable to a new hormonal miheu This hormonal shift 
bi ACTH would be anticipated to be less great than that of cortisone (because 
of the concormtant secretion of androgens m contrast to their suppression bi 
cortisone) Cortisone therapy m turn would be less effectii e than adrenalectomy 
Our chmcal observations have shown a similar gradation 

suiniARv AX'D coxcnrsiox 

The explanation that remissions of prostatic carcmoma after cortisone therapv 
were due to suppression of adrenal androgemc function by cortisone ('medical 
adrenalectomv”) was tested by chmcal expenmentation 
ACTH was given to 8 pabents m relapse with adi anced prostabc carcmoma 
Fn e pabents had clmically apparent remissions 
The data suggest that cortisone exerts its chmcal effect on ad\ anced prostabc 
carcmoma other than by adrenal suppression 
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POLYESTRADIOL PHOSPBA.TE FOR CARCINOIVIA OF THE 
PROSTATE A CLINICAL STUDY 

C D GOODHOPE 


Since Huggins stimulated interest m hormonal control of prostatic cancer, 
advance has been hampiered by gaps m our basic knowledge of hvmg cell physio- 
pathology For no evident reason one prostatic tumor will remam locahzed for 
decades while another spreads rapidly m spite of intensive treatment Pathologists 
admit of an mabihty at times to distmguish normal from tumor cells Excellent 
urologists disagree on what constitutes adequate treatment While hormonal 
control of prostatic cancel is generally consideied to be a real advance m treat¬ 
ment of this condition the type of estrogen used and mode of administration had 
not changed appreciably until Flocks* repoited mterestmg results using the 
mtraveuous adnumstration of diethylstilbesterol diphosphate Efforts to mam 
tarn adequate, constant therapeutic estrogen levels have not been successfully 
achieved over long periods on oral medication because of the unrehabihty of 
patients m self-medication and because of rapid excretion Ordmary depot sub 
stances have achieved httle popularity due to mdividual mtolerance and erratic 
absorption Intravenous administration is ex^pensive and effective m mamtain- 
mg levels only so long as adnumstration contmues Pellet implantation has not 
proven generally satisfactorj'- 

For the past jmar I have been using a nev estrogenic substance, polyestradiol 
phosphate which is not a depot substance m the usual sense of the term, that 
is of remaimng at the site of mjection, but which makes possible the mamtenance 
of a prolonged, constant therapeutic level by smgle monthly mjections as far as 
this can be determmed by unnaiy assays It is reasonable to hope that a sub¬ 
stance of this type should act more physiologically since the amount of steroid 
contained in a steroid producmg organ is usually small compared vnth that 
released over a period of time and it is generally beheved, therefore, that there is 
a contmuous release of steroids by the organ with but httle storage If this be 
true, the best horaione therapy would appear to be one that simulates natural 
production and through the use of such a substance we could determme the 
effects of a constant sustamed estrogen level m patients ivith prostatic carcmoma 

The purpose of this prehmmary report is to present some expenence mth this 
new estrogemc substance vnth new properties of prolonged action and possibly 
new modes of action, to descnbe the results seen after a y'ear of treatment, and 
to speculate on the possible modes of action 

Polyestradiol phosphate (P E P ) is a stable, water soluble, white pov der hav- 
mg a pH of 7 Its basic structure is the fannliar steroid nucleus vhich, through 
a phosphorjdation reaction, is made to form an extremelj’^ large molecular struc 
ture with a molecular v eight of approxmiatelj'^ 15000 as an upper limit The 
substance is then dialj zed to remove the low er molecular v eight fraction It v as 


Read at annual meeting of Western Section 
Francisco Calif April 30-Ma\ 3 1956 
1 Flocks R H J Urol , 74 519, 1955 
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synthesized bv the research laboratones of LEO in Helsingborg, Siveden - It 'nrll 
^ remembered that several structurally dissimilar phosphorvlated substances 
are active antienzymes possibly mth powers of influencmg cell transport 
Among some of th^e are'* polypblorebn phosphate, phosphorvlated hespendin 
polyhesperetm phosphate, and poh-phloroglucinol phosphate PJEP is non- 
tone m extremelv large doses, 400 mg have been given monthly to patients for 
a period of 12 months without endence of hr er damage or other tone effects ^ 
It tins no estrogemc effect when taken oraUy ^ Its fate, after mtramuscular m- 
jection, has not been completely clarified After mtravenous rejection radioactir e 
phosphorus studies hai e demonstrated it to be rapidly bound m the reticulo- 
endothehal system as well as protein bound Its fate after intramuscular rejection 
must be somewhat different than after mtrar enous rejection as its duration is 
appromnately doubled It is rapidlv absorbed from the site of rejection when 
given intramuscularly PXP escapes passage through the renal filter and is re¬ 
tained re the srstem, possiblv because of the shape and size of the molecule 
Howeier,® after hvdrolysis re the body, measurablv increased amounts of es¬ 
trogens are reco\ erahle m the unne 

A senes of 5 patients with proi en carcinoma of the prostate of vanmg dura¬ 
tion who had undergone orchiectomy and who had been on mamtenauce doses 
of 24 mg PACE dailv for varying penods, were maretained on monthly mjections 
of 40 mg of P E P for a vear after cessation of other estrogen therapv Pam at 
the site of the rejection was found m some cases for the first two or three rejec¬ 
tions subsiding thereafter, this was the only unpleasant manifestation Cknical 
results were obsen ed In e\ aluating results, one must remember the desire of 
patients to recoier especiallv when theii know they are receivmg a new drug 
Pnor to mauguration of treatment, therefore, the patients were reformed that 
thev were simph receinng a months’ supply of the prenous substance bj re¬ 
jection 


COMMEXT 


The pharmacological properties of P EP were studied Fn e patients mth 
proren prostatic caremoma who had undergone orchiectomy and had been under 
treatment with 24 mg FACE daily for varemg penods of time were placed on 
40 mg of P E P monthly for a year with cessation of other estrogen therapi 
Their clmical progress was obsen ed 
The following is a summaiv' of our impressions 

P E P 40 mg when rejected mtramuscularly is capable of mamtainmg thera¬ 
peutic estrogen lei els for a month' * 

It has proi en nontovic in the cases studied 


* FernD, O Fei H Hogberg, B , Lmderot T and Diezfalusi, E In nreparation 
>Be.ler J M Brendel, and Martin, G J J Am Phar tssA 43 4.^^ 19 ^ 

Veta 7 Jn ® ® ' ^inderot, T and Rosenberg T 

! Gu--taf Slockhilm, Sweden, unpubhshed data 

Dicfalusi E Endoennol , 54 474, 1<»>4 
DicWu-i E andU^tman, \ Acta Endoennol , 21 321 1<156 
daia'^'" Donald Enner-iti of Washington Medical School, unpublubed re-careb 
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Two patients with extensive metastases who appeared moribund at maugura- 
tion of treatment achieved remarkable remissions without change m their 
metastases After a year a chmcal dechne is agam becommg evident The re 
maimng cases demonstrate subjective and chmcal benefits over that seen on 
previous therapy 

A delay of 60 to 90 days is seen m some of the effects m some cases m the 
present treatment program 

There are many facts we do not know about the salutary effects of estrogens 
m carcmoma of the prostate, however, if the apparent superior chmcal benefits 
of P E P contmue, attempts must be made to answer the following questions 

1) Can the unusual therapeutic results be explamed only on the basis of mam- 
tammg constant blood levels of estradiol or are they partly due to the anti- 
enzymatic effects of this phosphorylated high molecular substance? Are the 
effects due to altered cell transport, again a property of some phosphorylated 
substances? Is this substance and the substance used by Flocks similai m this 
respect? Is diethylstdbesterol diphosphate partlj"^ a diphosphate and partly a 
polyphosphate? 

2) 1\Tiat IS its effect on the pitmtaiy-adrenal axis? Is the euphoria produced 
by a similar mechamsm the same as that produced by cortisone? 

3) Can beneficial results be mamtamed longer than those produced by other 
estrogen therapy? 

4) Is there a direct stimulatory effect on the reticuloendothehal system? 

5) How can the observed therapeutic “lag” period be explamed? Can this 
be prevented by mjections given at shorter intervals at mauguration of therapy? 

It IS unfortunate that more accurate biochemical studies of effectiveness are 
not as yet avadable This, however, being the case, the only remammg course is 
large scale, long term climcal tnal 

Acknowledgements 1) H Lundbeck and Company, Copenhagen, Denmark, 
LEO Pharmaceutical Company, Helsmgborg, Sweden for a generous supply of 
PEP and use of unpublished research data, 2) Dr Egon Diczfalusy for un- 
pubhshed research data, 3) Dr Donald F McDonald, University of Wash- 
mgton Medical School, for unpublished research data, 4) Dr lUiute Berger 
for adnce 
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LACK or COKA-ERSIOX IN VITO OF AKDROSTEXEDIOX^K 
TO \ MORE ACTRX AXDROGEX BA' PASSAGE THROE GH THE 

LH'ER 

HAROLD E MARDEX, JR ,* RILLLAM J HOPKES'S \XD WILLIAM WALLACE 

SCOTT 

From the James Buchanan Brady hrological Institute, Johns Hoptins Hospital, 

Baltimore, Md 


Tor a number of j ears this laboratory has been interested m androgens as thev 
relate to prostatic ^onth. especially prostatic cancer, for vre feel that the bene¬ 
ficial effects of castration for disseminated prostahc cancer result from the re- 
mo^ al of testicular androgens The role of estrogens has been considerable but 
has not been mr estigated to anj evtent One probable explanation for relapse 
foUonmg castration is that androgen produced bi the adrenals reactnates 
prostatic cancer 

Based on measurement of total urmar} 17-ketosteroids' (not biologicalli 
deterramed androgens), bilateral adrenalectomi pnor to read} ai ailabihty of 
cortisone nas not feasible - Hith the ai ailabihtj of cortisone, bilateral adrenalec- 
tomj became practical,’ but theoretically the beneficial effects obsen ed could 
be ascnbed to either adrenalectomj or cortisone 

Based on e\-penments done here and elseivhere n inch suggested that the In er 
mactn ates certam androgens,* ‘ Graj hack and Hams deinsed a procedure in 
nhich, presumably, all adrenal effiuent blood is first presented to the hier * It 
was thought that the adi antages of this procedure oi er adrenalectom} which 
necessitated the admimstration of cortisone were that adrenal androgen might 
be mactn ated by the h\ er, and \ et the life sustaimng hormone of the adrenal 
might not 

Such considerations ha\e prompted us to imestigate the metabohsm of a 
number of steroids, especially Ai androstenedione-S, IT, which Kochakian" showed 
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‘ Scott, I\ R and 1 ermeulen, C Studies on prostatic cancer A Excretion of 17-keto 
steroids, estrogens and gonadotropins before and after castration J CIm Endocrinol 2 
•loO—156, 1C12 

’ Huggins C and Scott, R R Bilateral adrenalectomi m prostatic cancer Climcal 
feature-and unnan excretion of 17 kelO'teroids and estrogen Ann Surg , 122 1031-1011, 


' Huggins, C and Beixenstal D AI Inhibition of human mamman and prostatic can¬ 
cers b\ adtenatectom\ Cancer Res, 12 131-111,1952 

' Bi-kind, G R and Mark, J The mactn at ion of testosterone propionate and estrone m 
rat-< Bull John- Hopkins Ho^p 65 2I2-2I7, 1939 

*^^rk, J T and Scott, R R Obsenation on the in riro mactnation of testos 
tcro^ jiropionatc b\ the Iner of the nhite rat Endocnnologi, 48 453-461 1951 
, nr, 1 ^ 1 ’ ^ Harris, A P A method for establishing portal drainage of adrenal 

icnou-blood in dogs with metabolic studies included J Urol, 73 1-16 1955 

Kochakian, C D A simpo-ium on steroid hormones Umi of Rise Press p 93,1950 


315 



314 


C D GOODHOPE 


T\\ 0 patients with extensn'e metastases who appeared monbund at inaugura 
tion of treatment achieved remarkable remissions without change m their 
metastases After a j^ear a clinical decline is again becommg endent The re- 
maimng cases demonstrate subjective and chnical benefits over that seen on 
prenous therapj’- 

A delay of 60 to 90 daj^s is seen in some of the effects m some cases in the 
present treatment program 

There are many facts we do not know about the salutaiy effects of estrogens 
in carcmoma of the prostate, howei^er, if the apparent supenor chmcal benefits 
of P E P continue, attempts must be made to answ er the followong questions 

1) Can the unusual therapeutic results be evplamed onlj'^ on the basis of mam- 
tairung constant blood levels of estradiol or are the}’^ partly due to the anti 
enziunatic effects of this phosphoiylated high molecular substance? Are the 
effects due to altered cell transport, again a propert 3 ’' of some phosphorj'lated 
substances? Is this substance and the substance used by Flocks similar in this 
respect? Is diethjdstilbesterol diphosphate partlj" a diphosphate and partlv a 
pol 3 ’’phosphate? 

2) What IS its effect on the pituitai^'--adrenal avis? Is the euphoria produced 
bj’’ a similar mechanism the same as that produced bj' cortisone? 

3) Can beneficial results be maintained longer than those produced by other 
estrogen therapj’-? 

4) Is there a direct stimulatorj^ effect on the reticuloendothehal system? 

5) How can the obsen^ed therapeutic “lag” penod be evplamed? Can this 
be prevented by mjections gl^ en at shorter mters’als at mauguration of therapy’ 

It IS unfortunate that more accurate biochemical studies of effectiveness are 
not as j'et available This, however, bemg the case, the onlj’- remaining course is 
large scale, long term chmcal trial 

Acknowledgements 1) H Lundbeck and Company’, Copenhagen, Denmark, 
LEO Pharmaceutical Company’, Helsmgborg, Sweden for a generous supply of 
PEP and use of unpubhshed research data, 2) Dr Egon Diczfalusy for un¬ 
published research data, 3) Dr Donald F McDonald, Umiersity’ of Wash 
mgton Medical School, for unpublished research data, 4) Dr Kiiute Berger 
for advice 
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IVlieii -\i androsteiiedioue-o 1/ was implanted in the spleen of castrate rat^ 
(group Dl no prostatic growth was obsen'ed "Whereas the amount of hormone 
absorbed was somewhat less m the spleen than from pellets m the skin we reel 
that these differences were not imponant "When pellets were removed from each 
position It was clearlv e\adent that pellets could be removed intact from the 
spleen aud hence their weight could be determmed accuratelv Subcutaneous 
pellets developed a fibrous cot ermg which could not be remot ed entuelv without 
fragmentation of the pellet with loss of hormone Furthermore the amount of 
hormone absorbed from mtrasplemc pellets is greater than the amount necessait 
to mduce rapid prostanc growth when placed subcutaneouslv 

Bile duct hganon (group E and FI did not sigmficantlv alter the prostatic 
weight response to androstenedione-o 17 placed either subcutaneouslv or 
mtrasplemcallv 

These experiments mdicate to us that when androstenedione-3 17 passes 
through the hver before entermg the general orculation a more acnve androgen 
such as testosterone is nor produced This is m contrast to the in ntro exjien- 
ments of Kochaim which showed comersion of .1, androstenedione-o 17 bv 
hver shoes' 

It IS possible that m those rats m which the bde duct was hgated more andro¬ 
gen reached the general circulation as evidenced bv a shghtlv greater prostatic 
growth response (group El In closmg the enteral excretory pathwav for steroids 
It IS possible that the steroid content of the general circulation is mcreased 

SrUMABT 

Under the conditions of our experiments A; androstenedione-3 17 produces 
prostatic growth in the castrated rat when admimstered subcutaneouslv Such 
activitv 15 abohshed when this steroid is admimstered mtrasplemcallv This is 
coutrarv to what might be expected trom the obserx ed conversion of andro- 
stenedione-3 17 to testosterone bv hver lu nlro 
This work lends lunher credence to the behef that adrenal androgens as well 
as testicular androgens are inactn ated by the hver in i iro 
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Table 1 


Group 

Blie duct 
ligation 

Subcu 
taneous 
andro* 
stcnedi- 
onc 3 17 
pellet 
implant 
ation 

Intra 
splenic 
A4 andrt>< 
stenedi 
one 3 17 
pellet 
implant 
ation 

Number 
of rats 

Initial 

bod> 

weight 

grams 

Final 

b<xJ> 

weight, 

grams 

Initial 

pellet 

weight 

rag 

Amount 
of pellet 
absorbed 
mg 

Total 

prostate 

weight 

mg 

Stock diet 
intact 

A 

Stock diet 




5 

305 

329 


1 

692 

1 

castrate 










B 




6 

297 

313 



52 

C 


Yes 


10 

292 

314 

32 3 

10 0 

274 

D 



Yes 

9 

294 

297 

32 0 

4 8 

47 

E 

Yes 

Yes 


12 

294 

285 

31 9 

7 6 

296 

E 

Yes 


Yes 

11 

286 

270 

31 6 

3 6 

55 


^as metabolized in vitro to testosterone by the liver, and which has been isolated 
both from adrenal tissue® and efBuent adrenal blood ° 

This study is concerned vith the comparison of the prostatic giovth stimulat¬ 
ing properties of Ai androstenedione-3,17 implanted in the form of pellets beneath 
the skin or m the spleen of castrate rats inth and inthout interruption of the 
hepato-enteral circulation by bile duct hgation 

JtATERLALS AND SIETHODS 

The ammals used v ere intact or castrate albino male Wistar rats v luch u eighed 
approximately 200 gm at the begmmng of the ex-penment These vere dmded 
into SL\ groups as shoum in table 1 Tirenty-six da 3 's after castration, tu o pellets 
of A 4 androstenedione-3,17, veighmg m the aggregate approximatel}'^ 32 mg, 
vere implanted through a number 11 gauge needle either subcutaneously (groups 
C and E), or into the spleen (groups D and F) of the castrate groups At the time 
pellets vere implanted, the common bile ducts veie hgated m lats m groups E 
and F Six days later all ammals uere neighed, killed mth ether, and the dorsal 
and ventral prostates removed and n eighed At the same time the pellets of hor¬ 
mone were removed, dried, and neighed All anunals nere examined to deter- 
rmne the presence of adhesions betneen the spleen and the panetal pentoneum 
In one instance such adhesions were found and this ammal nas excluded from 
the experiment 


RESULTS AND DISCUSSION 


The results are tabulated m table 1 Castrates receiving At androstenedione- 
3,17 placed subcutaneously (group C) shoved rapid prostatic gronth From 
smnlar expenments in this laboratoi^’^, the response observed n as almost as great 
as when testosterone pi opionate n as used as the androgen ^ 


•Dorfman.R I Recent Progress in Hormone Research, 2 1/9, 194S 
’ Romanoff, E B , Hudson, P and Pincus, G Isolation of h 3 drocortisone and corti 
costerone from human adrenal Aein blood J Clin Endocrinol and IMetabolism, 13 1516- 

1647, 1953 
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plo\ ed fearing damage to the urethra, perforation of the bladder or laceration of 
the h^^nen 

Last ^ ear it occurred to us that perhaps small size instruments made on the 
standard French scale would help to aUay the fear of both patients and parents 

Through the kindness of i\Ir Frederick J Wallace of American Ci stoscope 
IMakers, Inc , a set of bougies of white pohuini 1 impregnated with titanium were 
made (fig 1) The^ are a little more than six inches long, tappered and from S to 
30F 

The} are short enough to be practicall} concealed withm the hand, occupy 
httle space in the catheter tra} and do not seem to scare our female patients or 
the children’s parents 

We haa e used continuous!} for one } ear one set which has been alw a} s kept in 
either detergicide or cystan solutions mthout deterioration or alteration of its 
ph}sical properties or quahties The construction is excellent because the instru¬ 
ments hare not cracked or sealed as do sdk woien bougies when left into cold 
stenhzmg solutions for long penods of tune 

These bougies do not constitute a “must” m the urologist’s instrument cabmet 
but ma} pro\ e to be a con\ ement hand} tool which we offer and present for } our 
consideration 

303 Be Dtcgo Aie, Saniurce, Puerto Rico 
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NEW FEMALE URETHRAL DILATING BOUGIES 
LUIS A SARJURJO 

From the Department of Surgery, Section of Urology, School of Medicine, Unncrsity of Puerto 

Rtco, San Juan, P R 

The presence of urethral strictures, chiomc urethritis and contracted vesical 
necks m female patients is being recogmzed bj^ the urologist and suspected by the 
geneial piactitioner and gyniecologist nuth greatei frequency 

When the surgical correction of vesical neck stenosis is not indicated urethral 
dilatations are the procedure of choice Also, the passage of sounds of vanable 
caliber is one of the accepted piocedures to treat chronic urethiitis and urethro 
tngomtis 



Fig 1 Polyvinyl titanium impregnated bougies 


To dilate the female urethra we have used for several years the standaid Le 
Fort, Bemque sounds or siE-w oven dilators currently used for male patients, but, 
because of its shortness, 13 ^ to 1% inches long, the female urethra only needs for 
adequate dilatation about iMo of fhe total length of the aforementioned instru¬ 
ments Furthermore, the curvature of the metal sounds produces some dis¬ 
comfort 

On several occasions many nenmus ladies have become frantic over the idea 
that such a large instrument is to be inserted into their urethras Also, since we 
became interested m pediatric urology’- many parents, who insist on being piesent 
dunng the exanunation or treatment of their children to avoid anxiety and fear 
of the infant, become greatly alarmed at the sight of the instrument to be em- 

Accepted for publication September 20, 1966 
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two of lighter fluid is deposited to remote anv dirt or old wax This is followed 
bv the deposition of one drop of the mixture hghter fluid-wax and the parts 
worked several times to ensure a good pienetranon of the lubncant In a few 
minutes after evaporation of the soh ent the instrument is readv for use Earelv 
if ever there is some excess of wax but if that is the case it can be easilv remot ed 
with a piece of nssue paper and a toothpick 

Smce we began usmg this preparanon our mstniments are alwavs readv for 
use Rounnelv we clean and lubricate all our instruments at one sitting approx- 
imatelv e\ erv three months "We are satisfied with the results and wish to give 
this information to those confreres who might be interested in giving it a trial 

SOS dc Duao -4( c Santurcc, Pttcrio Rjco 
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jMAINTENANCE of UROLOGIC ARMAMENTARmi 
LUIS A SANJURJO 

From the Departmenl of Surgery, Section of Urology, School of Medicine, University of Puerto 

Rico, San Juan, P R 

The gieat majoiity of the instruments used for urological diagnosis and treat 
ment are of such mechanical precision that their construction requires much 
experience and a great deal of skill i\hich adds immensely to their pnee value 
Therefoie, the uiologist, nuises and personnel entrusted inth cleamngand han 
dhng these instiuments must and usuall}’- do exercise great care to avoid injunng 
the dehcate lens system and the various component paiis 

This presentation is hmited to the movable parts of the vanous instruments 
at our disposal such as stopcocks, cjmtoscopic forceps, rongeurs, scissors locks 
and levels 

Like any piece of machinery the movable parts of our instruments suffer the 
inexorable effects of fnction, oxidation and fair tear and wear Adequate lubnea 
tion IS required to ensuie a smooth performance, reduction of friction and their 
sticking because of the effects of oxidation 

Often enough one finds a stopcock that freezes, or the v orking element of a 
resectoscope oi a cystoscope does not move properly Unless parts have been 
bent by injurj'- the cause is obmous lack of pioper lubrication 

Beesw a\ is employed almost umversally to maintain and insure proper lubrica¬ 
tion of the moving parts of these instruments, the use of mineral or vegetable 
lubricants being inadvisable for obvious veil known reasons 

In om experience hoivever, the use of sohd beeswax does not lubneate these 
instruments completely m manj^ instances unless the wax is melted and this we 
have found to be time consuming 

It ocemred to us some two years ago that if wax could be mcorporated into a 
solvent, lamp threads could be made water tight and the stopcocks, latches, etc, 
lubneated more thoroughly vnthout excessive deposition of wax and wnth great 
expedition of time 

After trymg several solvents we found that benzene m the form of hghter 
flmd IS ideal because wax is readily dissolved, and the flmd does not evaporate 
too rapidly which allows proper penetration into the inaccessible recesses of 
these paints 

Four to five cubic centimeters of hghter flmd to 1 gm of wax has proi^ed the 
most satisfactory proportion 

The lesults have been highly satisfactory Frozen stopcocks and locks have 
been rendered serviceable, agam avoidmg the expense at the hands of the manu¬ 
facture! 01 the annoyance of tune lost during repairs 

To obtain the best results v e proceed as follow s The moving parts are carefully 
washed ivith soap and w'ater, dried and cleansed w'eU with cotton swabs Rust if 
present is removed with a toothpick or w ood applicators If necessary a drop or 
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AORTOGRAPHY AXD PXEOIOGRAPHY lY CHILDREX 


EOBEET C WALTEE an-d WILLAED E GOODTVES' 

From ihe Division of Urolooy the Unirersitu of Caltfomia Medical Center, 

and the Saint John’s Hospital, Santa Monica, and the L^ Anaeles County Harbor Gene 

So^piialt Torrance, Calif 


“Aortic injection in the roung is today ertremely difficult, dangerous and un¬ 
satisfactory—as yet the technique of its satisfactory administration m infants 
and children has not been perfected ” These quotations from Campbell,^ m 
reference to the mtra-aortic mjection of contrast medium for diagnostic arteriog¬ 
raphy, i\ere, m 1951, probablv representative of the opmions of many if not 
most, urologists 

It 15 onlv inthm the past 10 years that translumbar aortography has been 
mdeh accepted and emploj ed as an important adjunct to the basic procedures 
of urologic diagnosis Only noiv are sufficient data and experiences accumulatmg 
which permit recogmtion of the more specific mdications for, and hnutations and 
comphcations of diagnostic aortographr There are of course, both enthusiastic 
proponents* ^ and critics^ ‘ of the techmque and its apphcabon 

Despite the mcreasmg volume of hterature concemmg the use of aortography 
little IS wntten, except mdindual case reports, relatii e to its use m children 
Those urologists' ‘ ' uhose earher papers did much to encourage the use of 
aortographr made no specific mention of its apphcation m infants or children 
Goodwm, Scardino and Scott^ m 1950 mentioned the use of translumbar aortic 
puncture for artenography m 5 children rangmgfrom IS months to 11 years of 
age with two failures due to mabihty to needle the small aorta At that time they 
said “PTe are not aware that aortograms hai e heretofore been made on such 
small children ” Potts'® reported attemptmg translumbar aortographr on fire 
children below the age of 12 rears without success m anr of the five though he 
obtained a satisfactory examination m one 13-year-old bor 

Ganunelgaard" reportmg aortography m a 16-month-old female by direct 
femoral arterv catheterization remarked, ‘ We had no expenence m lumbar 


Bead at annual meeting of Western Section of American Urological Association San 
Franci=co Calif ^nl 30-^Iai. 3 1956 ’ 

* Campbell, F Chnical Pediatne Urologrv Philadelphia W B Saunders Cn , 1951 
-nuth P G , Rush T W and Evans, A T Evaluation of translumbar artenocraphv 
J Urol 65 011-021, 1051 “ 

' Maluf y S R and McCov, C B Translumbar aortographi as a diagnostic proce¬ 
dure in urolo^ Am J Poentg , 73 533-573, 1955 

' yc-bitl T E A cnticism of renal anpographi Am J Roentg 73 574-5^,1955 
Creen C D and Pnce At E DiGerentianon of renal c\-sts from neoplasms bi ab- 
dommal aonographi pitfalL Radiologv 64 S31-S30 1055 

'Nel-on O A Artenographi of abdominal organs bi aortic mjection, prehmmarv 
rejrort Surg Gmec A Ob-t 74 655-662 1042 J . e 

504-W^”io5g ^ Translumbar aonographi, its diagnostic value m urology J Urol , 65 
oialualmn'/tm! % <l''«niosi 5 , preliminary report and critical 

^ ^ardmo P L and Scott W W Translumbar aortic puncture and 

132 'Ul-OG^^ aortography and renal artenography Ann Surg , 

further expenence-m aonography Med J Amtraha 1 23''>-233 lov 
calh elucidated a^nographi 
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AN Ij\'IPRO'\T5D URINAL FOR PARAPLEGICS 

WILLIAM BISHER 

From ihe U S Veterans Adminislratton, {New Yorl Regional Offiee), New York 1, New 1 orl 

The impro^Tsed condom-coupled unnal n orn b}’’ paraplegics is by no means a 
perfect surgical appliance despite its long popularity Condoms nere neier 
intended for such arduous performances and are too fragile, too expensive, and 
must be changed too frequently because of breakage Furthermore, no single 
satisfactorj'’ method m hich has proved acceptable to all patients has been dis¬ 
covered to attach them to the penis 



Fig 1 


A nen unnal foi paraplegics is presented retaining the approi^ed condom- 
coupled pnnciple without any of its disadvantages As seen in the illustration, it 
consists of a strong plastic pemle sheath coupled to a clean, hghtn eight plastic 
reservoir The pemle sheath rolls on exactly hke a condom and is firmly secured 
at the base of the perns b 3 ^ an adjustable, flat, elastic strap Tv, o similar straps 
hold the resenmir to the thigh or leg as required To prevent urinary reflux, n 
fluttei valve is located at the inflon of the lesenoir A plastic tube may be at¬ 
tached to the outflow of the unnal for night drainage into a bedside bottle The 
resenmir and sheath ma 3 ^ be obtained in an 3 '- one of three convement sizes 
Luken arm water should be used for cleansing without adding soap or detergent 
We are deepR^ grateful to C R Bard, Inc of Summit, N J for interest and 
assistance m developmg this appliance and making it ai ailable 
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We ha^ e pre\'iouslj reported on the details of the techniques u e employ for 
aortography and pneumographj '■ Preparation of the infant for the exanunation 
bj aortographj is the same as that for anj roentgenographic, mampulatn e uro- 
logic procedure earned out under general anesthesia The use of general anes¬ 
thesia m pediatnc patients is essential in order to prer ent unwanted moA ement 
Adequate \-raj facihties must be ar ailable A rapid cassette-changing device, or 
senal fihn-e.\posmg dence maj be helpful but is not essential 

Regardless of the patient’s age or size, the basic anatonuc landmarks for trans- 
lumbar aortic puncture are the same With the patient m the prone position, the 
left twelfth nb is located and followed medially to its correspondmg spmous 
process, which is marked For infants and small children, the lateral distance for 
msertion of the needle will obmouslj be less than the four fingerbreadths to the 
left of the nudhne, as adi oca ted m adults Howei er, smee the aorta m the young 
lies nearer the midhne, it is necessan for the aortographic needle to approach 
the 1 ertebral column from a relatii elj more lateral position at a less acute angle 
m order to penetrate the aorta rather than pass anteriorly A pomt at, or just 
bej ond, the left nudlumbar position and just below the twelfth nb will ordmanly 
be satisfactor} The size of the needle emploj ed i anes accordmg to the patient’s 
size, though the smaOest used for the joungest patient was a 20 gauge, 3}^ mch 
spinal needle The special 17 gauge, 7 mch needle with modified Huber tip, 
especialli designed for trauslumbar aortographj, may be used m older children 
We hare preriouslj compared the use of the trauslumbar puncture and per¬ 
cutaneous femoral arterj catheterization methods of aortographr m adults ‘‘ 
The percutaneous femoral artery catheterization techmque mar be emploj'ed m 
children of anj age in whom the femoral arterj is adequate!} large to permit 
easr pmicture Reports m the hterature" mdicate that, with rare exception,^* 
m r en small children femoral arterj cathetenzation for aortographr has more 
often been accomphshed hr surgical exposure We feel it is more expedient to 
use the translumbar approach, though if the adrenals are under stud}, the 
mobilitr of the catheter m the femoral techmque ma} be adx antageous 
tlTien the aorta has been punctured or catheterized a prehnunarx film is made 
after the rapid injection of 2 cc of contrast medium to check the position of the 
needle or polr ethr lene tubmg The contrast medium ma} be an} of those com- 
monlr used for intrax enous urogropbx We now behei e that a oO per cent solu¬ 
tion of neo-iopax gn cs adequate contrast for good arteriograms and is as safe, 
or safer, than other agents The definitixe arteriogram is made usmg a xolume 
of contrast medium proportional to the patient’s size Since abdominal aortog- 
raphx in adults requires onh 10 cc to lo cc of contrast medium the xolume m- 
jectcil 111 infants and children has ranged from 4 cc to 10 cc IMule the child 
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aortogiaphj'" and indeed this measuie would hardly ha"ve been practicable with 
such small vessels ” In a commentarj’^ on evperience with 1500 lumbar aortog 
raphies, Parke G Smith'- said, “We are not particularly happy with our expen 
ence in the use of this procedure in children, as it is extremely difficult to accom 
phsh a satisfactory aortic puncture in the 3 '"oung ” Snyder'’ commented regarding 
aortographj" in the young “The technique diiect paralumbar injection is not 
difficult 111 older children and adults, but m babies, because the aorta runs closer 
to the midline, w e have preferred to cannulate the femoral arterj’’ from below ” 
In a discussion of the age factor in translumbar aortography MaluP wrote, “We 
do not like to inject children below^ the age of 10 because their aorta is quite 
narrow^ and tends to have its central axis more toward the midline This implies 
more lateral penetration through the body wall with the likelihood of entering 
stomach and/or pleura Furthermore, a more lateral approach may injure the 
thoracic lymphatic duct ” 

Notwithstanding these objections and resenations regarding the use of the 
translumbai technique for aortograph 3 '^ in infants and children, we feel that, 
when indicated, the procedure is readily applicable despite earl 3 '^ age and small 
size This opinion is upheld b 3 ’" the reports of ^'irenque and Parquie'’ and Fabre'® 
They recognized that the aorta m infants and children is of small caliber in rela 
tion to the size of the vertebral body and lies relatively near the midlme and that 
the lack of ossification in the vertebral bodies may make orientation of the 
needle point more difficult Howmver, in their ex-penence, aortic puncture w'as, 
as a rule, easily and simply done wnthout comphcation even in the newborn 
Virenque and Parquie drew^ their conclusions from a senes of 34 translumbar 
aortographic examinations in children less than 12 years of age, and Fabre, 
from a similar senes of 62 cases There wms no complication or ill effect en¬ 
countered in either of these groups 

The indications for the use of aortography in children are much the same as 
for adults Precise information valuable in the management of congenital anom 
ahes of the upper urinary tract ma 3 ’^ be obtained by aortographic stud}’^ This 
technique is also particularly useful m the examination of children with unex¬ 
plained h 3 ^pei'tension and m those suspected of adrenal tumor 

It IS m the delineation of the adrenal glands in cases of suspected tumor that 
retropei itoneal pneumography has its chief value in chddren Either aortography 
or retroperitoneal pneumography alone may positixmly locate an adrenal neo 
plasm prioi to surgery, but in combmation they produce an especially effective 
diagnostic stud 3 ^, as has been described elsewhere 

Smith, P G R&um6 of expenence in making 1,600 renal angiograms J Urol , 70 
328-331, 1951 ^ 

iJ Snyder, C H , Boat, R B and Platon, R V Hjpertension in infancy mth anomalous 
renal arteri diagnosis by renal artenograpnj , apparent cure after nephrectomy Pediatncs, 
16 88“92 1955 

1* Vire’nque, J and Parquie, U L’Aortographie chez I’enfant Presse mdd , 60 934-935, 


L*Angiographie renale Trans Internat Soc Urol (Athens), 1956, vol 1, 


1962 

I* Fabre, P 

^^n^^odmn, W E, Moore, E 3^ and Peirce, E C H Roentgenographic visualization 
of adrenal glands Use of aortographj and/or retro^ntoneal pne^ogniphy to visuahz 
adrenal glands, combined ndrenalographj J Urol , 74 231-24^, luoo 
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TECHNIQDE 


We ha\ e preiBOusIy reported on the detoils of the techniques u e employ for 
aortography and pneumographj ’■ Preparation of the infant for the eNanimation 
by aortography is the same as that for any roentgenographic, mampulative uro- 
logic procedure carried out under general anesthesia The use of general anes¬ 
thesia m pediatric patients is essential m order to prei ent miivanted nioi ement 
Adequate \-raj facdities must be ai ailable A rapid cassette-changing dence, or 
serial film-exposmg deince may be helpful but is not essential 

Regardless of the patient’s age or size, the basic anatomic landmaiks for trans- 
lumbar aortic puncture are the same With the patient m the prone position, the 
left tnelfth nb is located and followed medially to its corresponding spmous 
process, which is marked For infants and small children, the lateral distance for 
msertion of the needle will obmously be less than the foui fingerbreadths to the 
left of the midlme, as ad\ ocated m adults How ever, smce the aorta m the young 
lies nearer the midhne, it is necessarj’^ for the aortographic needle to approach 
the I'ertebral column from a relatively more lateral position at a less acute angle 
in order to penetrate the aorta rather than pass anteriorly A point at, or just 
bej ond, the left nudlumbar position and just below the tw elfth rib w ill oidmardy 
be satisfactorj The size of the needle employed i anes accordmg to the patient’s 
size, though the smallest used for the youngest patient was a 20 gouge, inch 
spinal needle Tlie special 17 gauge, 7 mch needle with modified Huber tip, 
especiallj designed for translumbar aortographj, may be used in oldei children 
We hai e preiiouslj compared the use of the translumbar puncture and per¬ 
cutaneous femoral arterj^ catheterization methods of aortogmphj m adults ” 
The percutaneous femoral arterj' catheterization techmque raaj be eniploj ed m 
children of anv age in whom the femoral arterj is adequatelj’^ large to pemut 
easj puncture Reports m the hteratnre" ” mdicate that, with raie exception,** 
in \ erj small children femoral artery catheterization for aortographt has more 
often been accomphshed by smgical axposure We feel it is more axpedient to 
use the translumbar approach, though if the adrenals are undei study, the 
mobihtj of the catheter m the femoral techmque maj be ad^ antageous 
Rlien the aorta has been punctured or cathetenzed a preliitunarj film is made 
after the rapid injection of 2 cc of contrast medium to check the position of the 
needle or poReflijlene tubing The contrast medium mat be anj of those com- 
monh used for intrai enous urographj We now- beliei e that a oO per cent solu¬ 
tion of neo-iopax git es adequate contrast for good arteriograms and is as safe, 
or safer, than other agents The definitite artenogram is made using a tolume 
of contrast medium proportional to the patient’s size Since abdominal aortog- 
rapht ill adults requires onlj 10 cc to 15 cc of contrast medium the t olume m- 
jcctcd lu infants and children has ranged from 4 cc to 10 cc RTiile the child 
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aoitogiaphj'^ and indeed this measure nould hardly have been practicable with 
such small vessels ” In a commentaiy on experience with 1500 lumbar aortog 
rap lies, Parke G Smith'- said, “We are not particularly happy with our expen 
ence in the use of this procedure m children, as it is extremely difficult to accom 
p ha satisfactory aortic puncture in the young ” Snyder'* commented regarding 
aortography in the young “The technique by diiect paralumbar injection is not 

ifficult in oldei children and adults, but in babies, because the aorta runs closer 
to the midline, ve have preferred to cannulate the femoral artery from belon ” 
In a discussion of the age factor m translumbar aortography MaluP w rote, “We 
do not like to inject children below the age of 10 because their aorta is quite 
narrow and tends to have its central axis more tow ard the midline This implies 
more lateral penetration through the body vail with the likelihood of entering 
stomach and/or pleura Furthermore, a more lateral approach may injure the 
thoracic Ijmiphatic duct ” 

Notv ithstanding these objections and resenmtions regarding the use of the 
translumbai technique for aortographj^ in infants and children, ve feel that, 
when indicated, the procedure is readily apphcable despite earl}’’ age and small 
size This opinion is upheld by the reports of Virenque and Parquie" and Fabre " 
They recognized that the aorta m infants and children is of small caliber in rela 
tion to the size of the vertebial body and lies relatively near the midline and that 
the lack of ossification in the vertebial bodies may make orientation of the 
needle point more difficult However, in their experience, aortic puncture was, 
as a rule, easily and simply done without comphcation even in the nev'born 
Vuenque and Parquie drew their conclusions from a senes of 34 translumbar 
aortographic exammations in children less than 12 years of age, and Fabre, 
from a similar senes of 62 cases Theie ivas no complication or ill effect en 
countered in either of these groups 

The indications for the use of aortography in children are much the same as 
for adults Precise information valuable in the management of congenital anom 
ahes of the upper urinary tract may be obtained by aortographic study This 
technique is also particularly useful m the examination of children with unex 
plamed hypertension and in those suspected of adrenal tumor 

It IS in the delineation of the adrenal glands m cases of suspected tumor that 
retroperitoneal pneumography has its chief value m children Either aortography 
or retroperitoneal pneumography alone may positively locate an adrenal neo¬ 
plasm pi 101 to surgery, but m combmation they produce an especially effective 
diagnostic stud}q as has been described elsev’here 

” Smith, P G R4sum4 of e\penence in making 1,500 renal angiograms J Urol , 70 
328-331, 1951 

Snyder, C H , Bost, R B and Platon, R V Hj^iertension in infancj with anomalous 
renal arterj diagnosis bj renal arteriograph'i, apparent cure after nephrectomy Pediatncs, 

16 88-92, 1955 

'* Virenque, J and Parquie, M L’Aortographie chez Penfant Presse m5d , 60 934-935, 
1952 

Fabre, P L’Angiographie renale Trans Internal Soc Urol (Athens), 1955, vol 1, 
pp 348-392 

Goodmn, W E , Moore, E V and Peirce, ECU Roentgenographic visualization 
of adrenal glands Use of aortograph 5 and/or retropentoneal pneumography to visualize 
adrenal glands, combined adrenalographj J Urol , 74 231-242, 1955 
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tract sati&factonl\ b\ intravenous urograph} CNstoscop^ and retrograde pye- 
lographv mdicat^ a normal appeanng left upper urmarA tract and a marked 
right hydronephrosis and hAdroureter extendmg to the ureteroA esical junction 
A translumbar aortogram shoAved a normal left renal blood supply and surpns- 
ingli little attenuation of the right renal blood supplj Xo aberrant renal a essels 
irere seen On the basis of the arteriogram and the findmgs at the tune of surgery, 
ureteroplastA ivas performed instead of a nephroureterectomv 

COUPUCATIONS 

In this small senes ire hai e obsen ed no senous ill effects from aortographi 
Landehus’® reported the death of a -I-a ear-old gul foUoinng renal artenographv 
done bi surgical exposure, duect puncture and catheterization of the nght fem¬ 
oral arterr The contrast medium used iras 70 per cent iimbradil, of irhich 2 cc 
were used for a prelinunan film and 15 cc for the examination The child died m 
cardiac arrest 4 hours after the exanunation while under general anesthesia for 
SATupathetic ganghon block to rehei e spasm of the nght femoral artery Autopsy 
studx rex ealed renal changes of a chrome nature associated xcith prexnous pyelo- 
nephntis and fresh ones of a nephrotic tx-pe exactly resembhng those produced 
expenmentallA'm rabbits bx mjection of concentrated umbradil If this child 
had not died from the compheations of anesthesia, her subsequent course imght 
hai e been that of temporaiA renal impairment as descnbed by Midler, 'fV'Ahe and 
Hmman*'’ m adults followmg aortographv where large amounts of highlA concen¬ 
trated contrast medium were mjected 

With retropentoneal pneumographA two temporarx reactions were noted In 
one case the use of an excessix e amount of oxx gen m an infant produced distress 
and a mild shock-hke picture for a short tune In another case oxx gen diffused 
into the scrotum producing a balloon-hke filhng nhich appeared alamung but 
caused no damage 

coxcnrsioxs 

Judicioublx apphed, aortograpbA is a techmcallx feasible and diagnostically 
iraportant addition to the urologic examination of infants and children 

^ortographx in children is especiaUx important m ex aluating congemtal anom- 
ahe.'' of renal xasculanzation, structure or position, the inx estigation of hvper- 
tciision and the locahration of adrenal turaore 

Despite a dix ergence of opimon among those experienced m the use of aortog- 
raphx translumbar puncture of the aorta seems to be the most e\-pedient means 
of emploAing aortograpln m infants and small children 
The percutaneou*; femoral arterx cathetenzation techmque of aortographx 
max be U'cd m cbildren and max be cspccialh adiantageous in studx of the 
adronal- 

Tctropcntonoal pneumographx has its greatest usefulness in children either 
alone or in combination inth aortograpln m localization of adrenal tumore 

^ folloxnnp renal artcnograpU% in a child Xcta chir scand , 109 

X'CVS'iC andHmman F,Jr Rcml complications from aortopraphi 
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remains quiet unclei anesthesia, ue do not wnthdraii the needle or the tubing 
from the aorta until the wet films liave been viewed and the results accepted as 
satisfactoij’' 

The technique of presacial oxygen injection foi letropentoneal pneumograph}', 
as described by Rivas, is essentiallj’^ the same m children as in adults The amount 
of oxygen injected should be proportionate to the child’s size For small children 
100 cc to 200 cc may suffice v hile in older children the amount maj’’ be increased 
to 200 cc 01 300 cc of oxygen for each side It is usuallj’^ easier to perform this 
procedure in children under general anesthesia though it may be accomplished 
under heai y sedation prior to the general anesthesia given for aortography 

RESULTS 

We have collected a senes of 17 cases m vhich aortogiaphy i\as used 19 tunes 
m mfants and children as an important addition to the usual urologic studies 
The translumbar technique was used 17 times, the percutaneous femoral method 
2 times and pneumography was combined w ith aortographj' on 3 occasions 

The ^mungest patient was 6 w eeks of age and the oldest 12 5 ’-ears Seven of the 
children uerc 23 ^^ j^ears of age or jmunger and the remamder vere distributed in 
the 6 to 12-yeai age group 

The indication for aortography was, in 7 cases, the evaluation of congenital 
anomahes of the upper urinary tract Six children w ere studied because of hj'p®'' 
tension either unexplained or in association with apparent urologic disease Four 
cases w'ere of suspected adrenal tumor and tw'o w ere exammed for possible vas 
cular disease unrelated to the urinary tract 

In everj’’ instance the aortograms contributed positive exndence, duphcated 
by no othei diagnostic test, which w as important in armung at a final diagnosis, 
makmg a decision as to the necessity for surgical mten^ention or indicating the 
kind of siugical management to be used 

CASE REPORTS 

Tw'o abstracts of representative case histones are here presented as examples 
of the usefulness of aortography in pediatric urologj' 

Case 1 R V , a 23-month-old w lute male with multiple, associated congemtal 
anomahes including exstrophy of the bladder, epispadias, undescended testes 
and peine kidney, w'as hospitalized for evaluation and treatment Excretory 
urogiaphy show'ed a smgle pelvic kidney wnth moderate hydronephrosis and 
hydroureter Translumbar aortography demonstrated a smgle long renal arterj', 
arising at the bifurcation of the aorta, that supplied the peine renal mass At 
surgery it was possible to mobilize the peine kidney and anchor it m a normal 
position in the left retiopentoneal area A sigmoid bladder was created and a 
ureterosigmoid anastomosis performed A postoperative translumbar aortogram 
show'ed the renal artery normallj'^ patent and uncompromised by the change of 
its course and position 

Case g D E ,a 6-month-old w hite female, was hospitalized for study because 
of recurrent urinary tract infection and inability to nsualize the upper urinary 



The Jou&>al of Uboloot 
A^ol 77 No 3 March 1357 
Printed in V S i 


PUEOPERATR'^E DIFFERENTIATION BETWEEN HYPERPLASIA 
AND TUFIOR IN CUSHING’S SYNDROME 
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The identification of the cause of Cushing’s syndrome (hyperplasia, adenoma, 
or tumor) before operation allows a more direct surgical approach and permits 
the reasoned use of excision and hormones Our expenence m 20 patients who 
came to surgery is review ed for the value of hormonal stimulation and suppres¬ 
sion tests and of x-ray procedures for differentiation between hyperplasia and 
tumor 


THEORETIC CONSIDERATIONS 

Oi^eractivity of the adrenal gland may cause androgenic and anabolic changes 
(the so-called adrenogemtal syndrome, and virilization) if the principal products 
are androgenic hormones, reflected in the excretion of urmary 17-ketosteroids 
(fig 1) On the other hand, the secretion may have an almost pure catabolic or 
nitrogen-w'asting effect, resulting m the mcreased excretion of 17-hydroxycorti- 
coids (Porter-Silber chroraogens) Ordinarily, a mixture of anabohe and catabolic 
effects IS found The tests of hormonal secretion assess approximately this relative 
increase of androgens and of corticoids 

The excretion of anabolic-androgenic and catabobc hormones not only dif¬ 
ferentiates virilization from Cuahmg’s syndrome, but also allows to some extent 
for the distinction between adrenal hjperplasia, adenoma, and caremoma 
Roentgenography allow s further distmction betw een hyperplasia on the one hand 
and adenoma and caremoma on the other 

The relative usefulness of these distinct approaches, hormonal excretion and 
x-raj signs, w as evaluated m a senes of 36 cases of Cushing’s syndrome w hich 
have been studied at the University of California Medical Center, San Francisco, 
since 1052, at which tune unnary 17-hydro\ycorticoid excretion studies were 
first set up Twenty of these patients have come to operation and form the 
actual basis for our obsen ations and conclusions 


HORMOXAD DIFFERENTIATION 


Basal hormone studies Cushing’s syndrome is suspected by climcal uxamination 
(table 1'), but requires substantiation by the laboratory An elevation of the basal 
dctcrnunatioiis of 17-h3 droxycorticoid (hj'drocortisone and cortisone) and their 
inactn c excretion products w ill stronglj suggest abnormal activity of the adrenal 
cortex \ le\ cl abo\ e 12 mg /daj'- of IT-hydroxj torticoids is suggestive, and 
higher le\ els arc practicalh diagnostic ’ 
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STJjMMARY 

The experiences and opinions of several authors vnth reference to the use of 
diagnostic aortography in infants and childien are presented 

Modifications of technique in the apphcation of aortographj^ and retropen 
toneal pneumography to children are discussed and possible comphcations are 
mdicated Two illustrative case reports are included 

The authors’ conclusions are presented 

1015 Gaylexj Ave {R C IF ) 

University of California Medical Center Los Angeles 24, California (W E G) 
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aftei ACTH stimulation and the eight of the gland(s) at operation gaie an r 
of 0 12 (0 55ould be the 5 per cent probabihtj’- level), indicatmg absence of cor¬ 
relation Hov ei er, onlj' 14 cases were involved, and m sei eral of these, only one 
gland was remoi ed, so that total v eight n as estimated bj^ doubhng the weight of 
the single gland That this method v ould not be entirely accurate is suggested bj' 

Table 1 Diagnostic and therapeutic procedures in Cushing’s syndrome 


Hj’pcrplasia 


Signs iN simp- 
toms' 


Hematologic 

data 

a eo-.inophil« 
b h mphocj tes 
'^bull \ rai 


Adeaonu 


Ci!uco-c tolcr 
incc test 

Hormone c\crc 
tion 

1 17 ll^d^o\^ 
corlicoid-i 

b 17 keto 
-■leroul- 

c S l,r \CTH 
tc-ft (10 II 
\CTn 11 
o\ or S Ill's \ 


Obesit) 91%' 

H^Tiertension 84 5 

Oligomenorrhea—impotence in 
men 78 5' 

Hirsutism 71 

Plethoric appearance 69 5| 

Weakness and backache 68 5 

Purple stnae 65 5! 

4cne, skin pigmentation, or 
other rash 54 

Mental s 3 Tnptoms 49 

Headache 46 

Ankle edema 44 

Purpura or casi bruisabilitj 41 I 

Poor nound healing or set ere 
infection 36 

Pohdipsia or polj-una 32 

Xeurologio sj mptoms or signs 28 
Virilism 7 

Exophthalmos 7 

Less than 50/cu mm 

Less than 15% of total WBC 

HardK c\ er enlargement of the bella 
I turcica Osteoporosis mth intact 
I lamina dura 
i Diabetic cun e 


More rapid on¬ 
set 


Carcinoma 


Similar 


Moderatch elei ated 

(Normal male 6-14 mg/24°) 

(Normal female 4-10 mg/24°) 

SlightU derated 
(Normal male 10-20 mg/24'’) 

(Normal female 5-15 mg/24°) 

Tti-e abo\e 50 mg/da\ wnh normal 
' 3 5 fold increase or or Incelinc 


Similar 

Similar 

Similar j 

Similar 

Similar 

Similar 

Slight!) ele 

NIost cleratcd 

rated and 

and fixed 

changing 
from dar to 


dar 

1 

Often lorr 

1 5 err greatlr 

j derated 

1 

Hibe abor c 50 

1 

^o n-'C 

mg/dar rntli 
greater than 


5 fold in 

( 

crea-e or or 
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ANTERIOR O PITUITARY 



ANDROGENS CORTISONE O HYDROCORTISONE 

(t7-KETOSTEROIOS) (IT'HYOROKYCORTICOIDS) 

Fig ] Pituitan ACTH stiimilation of adrenal corte\ releases androgens and corti 
coids Corticoids inhibit further adrcml stimulation, and so establish a balance 

Adrenal hypeiplasia pioduced a significant increase in corticoid excretion lu 
this senes (mean level of 22 mg /day) and usually of the andiogens as well (fig 2) 
These levels are somenhat highei than that fiom adenomas (mean of 15 5 mg/ 
day) which show a highly v anable baseline chaiacteristically Thus tno or three 
24-houi collections should be obtained v hen m doubt The highest basal levels 
were seen m 2 cases of coitical caicinoma (mean of 38 5 mg/day), and these 
proved to be ex'tiaordmaiil}'-stable Wide the level m the mdmdual patient may 
not necessarily be diagnostic because of variations fiom the mean which produce 
some ovei lapping, it usually is stiongl}’’ suggestive 
ACTH stimulation test Hyperplasia and adenoma, while abnoimally activem 
hormonal secretion, aie composed of essentially noimal cells and so probablj 
would remain dependent to some extent on pituitarj’’ contiol (fig 1) The admin 
istration of pitmtary adrenocortical stimulating hormone theiefore should in 
crease l7-hydro\ycorticoid (and IT-ketosteioid) output Carcinoma, on the other 
hand, its cells growing independently, would be expected to be umespousive to 
ACTH stimulation 

The ACTH stimulation test has been standardized 20 units of ACTH ire 
given m slow intiavenous dnp ovei a period of 8 hours, and unne specimens are 
collected for the 24 houi period “ It is found that the normal adi enals shomng a 
3 to 5 fold inciease ovei the baseline aie larely stimulated to exciete as much as 
50 mg /day, wHereas hypeiplastic adienals exciete more than this (fig 2) Tlie 
n&e m 14 suigically proved cases was found to be fiom a mean lesting level of 2 
to a post-stimulation mean high of 70 6 mg /day In 4 cases of adenoma, the rise 
definitely was greater (5 to 7 fold) to a mean level of 73 5 mg /day Carcinoma 
produced no sigmficant rise in corticoid excietion m our 2 cases (from 61 fo (w, 
and fiom 16 to 19 5 mg /day) 

Attempt at correlation between degiee of use m 17 -hydioxyc orticoid excret^ ^ 

steroidogenic assa^ of corticotropin (ACTH) administered extravascularlj to huniai 
subjects and to guinea pigs Endocrinol , 66 676, 1954 , 

» Forsham, P H Kolb, F O , Liddle, G W and Island, D Dj namics of adrenal con 
cal activation in different functional states Am J Med , 17 108, 1954 j 

* Forsham, P H and Thom, G W The adrenals Chapter 4 in Williams, K H , r 
book, of Endocnnologj Philadelphia W B Saunders Co , 1965 „ , 

‘ Laidlan, J C , Kedd\ , W J , Jenkins, D , Abu Hajdar, N , Renold, E 
G W Advanceo m the diagnosis of altered states of adrenocortical function Hen 
J Med , 263 747, 1955 



gushing’s syndrome 


331 


after A.CTH stimulation and the weight of the gland(s) at operation gave an v 
of 0 12 (0 55 vrould be the 5 per cent probabihtj le\ el) indicating absence of cor¬ 
relation How'e\ er, onlj 1-4 cases were ibn ob ed, and ui Ee\ eral of these, onlj one 
gland w as renio^ ed, so that total weight w as estimated by doubhng the weight of 
the smgle gland That this method would not be entireb accurate is suggested bj 


Table 1 Diagno't(ic and therapeutic procedures in Cushing’s sgndronie 


1 H\'perpla'.ia 

1 _ 

Adenoma 

Carcinoma 

Signs <k svmp Obesity 

97%| NIore rapid on 

Sunil ar 

toms' Ht pertension 

84 5' set 


Oligomenorrhea—impotence in 



men 

7S 5 


Hirsutism 

71 1 


Plethonc appearance 

69 5 



Hematologic 

data 

a eosinophils 
b limphoci-tos 
^kuU \ ra\ 


Glucose toler 
ance test 

Honnone e\cre 
tion 

a 17 h\drosi 
corticoids 

b 17 keto 
‘•tcroid.' 

c S hr kCTH 
lest (20 u 
kCTH 
o\cr is hrs 1 


Weakness and backache 66 5 

Purple stnae 65 5 

•kene, skin pigmentation, or 
other rash 54 

Mental s\-mptoms 49 1 

Headache 46 

, kakle edema 44 

Purpura or easi bruisabiliti 41 5 

Poor wound healing or set ere 
I infection 36 j 

I Poll dip'ia or polwuna 32 i 

j Xeurologic svmptoms or signs 25 ' 

1 \ inlism 7 

I Esophthalmos 7 

* Less than 50/cu mm 

j Less than 15% of total WT5C 

j Hardlt e\ er enlargement of theselh 
j turcica Osteoporosis with intact 
i lamina dura 
Diabetic curse 


^ NIoderateh eletated 

I (\onnal male 6-14 nig/24°) 

J (Normal female 4-10 jng/24'’) 

Slighth elesated 
I (Normal male 10-20 nig/24°) 

. (Normal female 5-15 ing/24°) 

Rise abot e 50 mg /dat mih normal 
' 3-5 fold increase oier baseline 


Similar 


Similar 

SimiJar 


Similar 

Similar 


Similar 

Slight!} 

ele 

'Most eletated 

t ated 

and 

and 6\ed 


changing 
from dat to 
dat 

Often lots 


1 ers greatlt 
elet ated 


I Rise abote 50 No nsc 
mg/datssith 
greater than 
5 fold in 
' crease oter 
' baseline 
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Table 1 Continued 


d 9 alpha fluo 
rohydrocorti- 
sone suppres¬ 
sion test 1 
mg 9 alpha 
fliiorohydro 
cortisone acc 
tate (Squibb) 
for every 3 
mg of unne 
17 hydro\-j' 
corticoid, 
given in 4 
divided doses 
q 6° p o for 
3 days Unne 
collection on 
3rd day 

Adrenal roent¬ 
genograms 

a Plain film 


b IV urogram 

c Retropen 
toneal o\} - 
gen insuffla 
tion (with 
tomograms) 


Hypcrptasla 

Adenoma 

Carcinoma 

Hydroxycorticoids decreased 60% or 

No change or 

No change 

more (unreliable) 

less than 

(found rarely 


50% sup 

m fulminat 


pression 

ing bilateral 
hyperplasia) 

Adrenals can seldom be visualized 

? Left renal 
displacement 
(16% lower) 

Same 

Adrenals can seldom be visualized 

Distinguish 
renal masses 

Same 

Bilateral enlargement 

Unilateral 

Same or m 


change, con 

ability fo 


trnlateral 

penetrate af 


atroph\ 

fected side 

1 

1 

with oxygen 


the appreciable differences in weights of the two glands in the same patient 
Absolute proof of the lack of correlation will come from a largei senes of bilntera 
adrenalectomies 

From the present data, it nould appear that neithei \-iay estimation of m 
creased size nor opeiatue detemunatioii of normal or increased weight can be 
used as a criterion of adrenal cortical function and corticoid actu ity A lelatvve y 
small gland may have high hydrocortisone excretion and a larger one may have 
low excretion However, in only 1 case was the hormonally hypeiactu e gland as 
small as 5 gm , so that actual discrepancy between the hormonal diagnosis and 
the pathologic specimen was not large (table 2) If m addition one takes into 
account microscopic endence of hjTieractivitv, the error is even less 

Fluor ocortisone suppression (est ’ A very potent derivative of cortisone can e 
used for pituitary ACTH suppression The results are much less reliable, hower er, 
for Cushmg's sjmdrome than for the syndromes of androgenic hypersecretion 
9 a-fiuorohydrocortisone acetate (Squibb) is giien m the ratio of 1 mg or 
even^ 3 mg of basal I7-hydroxycort.coid excretion in the unne in 4 divided doses 
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ti<CRETION STUDIES IN 20 SOnGlCALLV 
proved CASES OF CUSHINGS SYNDROME 



Fig 2 Baseline and stimulation levels of 17-hj droxycorticoid and 17 ketosteroid eY- 
cietion in 20 surgicallj proved cases of Cushing’s sjndrome 


Table 2 ReUabihiv of ACTH sUmulatton test in Cnshxng's syndrome (20 
cases, surgically verified) 



ToUl cases 

CorrtctJr 

1 dia^owd 

Eqmvocal 

■ ■ 

Error 

Sj perplasia or adenoma 

1 18 

17 

1 

0 

Carcinoma 

2 

2 

0 

0 


at 6 hour mten’'als each day for 3 days A 24^00111 specmien of urine is collected 
on the third day for unnary 17-hydro\ycorticoid and 17-ketosteroid determina¬ 
tions 

Hyperplasia causing Cushmg’s sjmdrome may yield a 50 per cent or greater fall 
in corticoid excretion Adenoma may give no change at all, or a less than 50 per 
cent fall, and carcinoma, as would be expected, has showm no fall at all How ever, 
the results are so variable that the test is of greater theoretic than practical rvalue 
in Cushing’s syndrome This is in contrast to the findings m the adrenogenital 
sj ndrome ’ 


EXCHETIOX STUDIES IX THBEE inLUSTHATIVE CASES OF HIPEHPLASIA AND 

CARCINOMA 


Hyperplasia The basal le\ els, and results of stimulation and suppression m a 
24-jear-old man with chnical Cushmg’s syndrome are showm m table 3 Bi- 


^ ’ Ltwdlttw, J C , Abu Hajdar N , Renold, A E and Thorn, G W Fluo- 
Nct Eng” compound F 

^ Wallace, E Z Evaluation of “cortisone test” as diag- 
^10*1954^ " differentiating adrenal hi-perplnBin from adrenal neoplasia Am J Med , 16 
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Table 3 24 hour urinary steroid studies 


T M male age 24 UCH 240J40 

Bilntcnil adrenal cortical h^’pe^plasla 


Total 17-OHC 

17KET0S 

Control 

ACTH stimulation 

FP suppression 

29 mg P 

97 mg P 

16 mg F 

50 mg DIA 

104 mg DIA 

35 mg DIA 

Table 4 24 hour urinary steroid studies 

D D female age 62. UCH 49257 

Adrenal cortical adenoma 

Toul 17-OHC 

17 KETOS 

Control 

4.CTH stimulation 

FP suppression 

15 mg F 

113 mg F 

S mg F 

7 mg DIA 

22 mg DIA 

4 mg DIA 


Table 5 24 hour urinary steroid studies 


E P male age 12 UCH 242287 ' 

Adrenal cortical adenocarcinoma 

Total 17-OHC 

17 KETOS 

Control 

16 mg P I 

5 mg DIA 

A.CTH stimulation 

19 6 mg F 

6 mg DIA 

FP suppression 

17 mg I 1 

6 mg DIA 


lateral hj'peiplastic adieual glands weie lemo^ ed, and the patient has impioved 
since operation 

Adenoma Excretion studies on this 62-year-old i\oraan i\ith sjoiiptoms of 
Cushing’s syndionie are shown m table 4 

Operative removal of the adenoma aftei loentgen localization allowed the 
corticoid and 17-ketosteroid excretion to retmii to nomial 

Adenocarcinoma The findings in a 12-year-old boj’' with a 2 - 3 "ear Instory of 
arrested growth, obesity and hiTiei tension are shoivn ui table 5 

Smee the removal of the left adienal iiicludmg the 5 cm encapsulated car- 
emoma several months ago, he has required full niamteiiance on coitisone be 
cause of the extreme coiitralateial adienal atioph}’' * ® 


ROENTGENOGRAPHIC DIFFERENTIATION 

Radiologic techniques We liaA e adA ocated a plain film coned-down or er the 
adrenal areas® but v e now find plain roentgenography to be rarelj^ diagnostic m 
adrenal disorders Exoretorj' uiograms are only occasionally helpful ui ruling out 
confusing leiial masses, and letiograde pyelograms hai e been of no a alue 


« Goldberg, M B , Gordan, G S , Denmer, W C and Hinmnn F , Jr MortalUi in 
surgicalh treated adrenocortical tumors I Report of 3 cases of Cushing s s\'ndronie uu 
to adrenocortical tumors Postgrad Med , 11 313, 1952 , , . , 

« Hinman, F , Jr and Forsham P H Adrenal surgen and its medical managemenf, 
in Endocnnoloprv m Clinical Practice, b-\ G S Gordon and H Lisser, 1 ear Book Pub 
Ushers Chicago, 1953, pp 159-163 
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Fig 3 Poor nsualuation on excretorr urogram but trpical rounded contours on 
pneumogram of proved adenoma 

Table 6 Rehabilt(y of plain roenlgcnograim and presaeral pneumogramt in 
Cwhtng’s syndrome (30 cases, proved surgtcaUu) 


J 


Plain filmt 


PresatraJ paraaosranu 



i ToUu ci5e» 1 
1 1 

1. t 

Dm* 1 
oostic . 

a 0 

^ Error 

I 

(- 

Dm? 

' DOftlC 

No 

value 

i Error 

1 

Xonnal size and hi-perplasia 

' u 1 

0 

1 It 

' 0 

' 1 

, I 

0 

; 1 

Adenoma 


0 

1 3* 

1 

1 4 ! 

0 

0 

Carcinoma 

i 2 ' 

1 0 

1 2 

' 0 

1 1 

0 

1 1 
( 


* Includes I case in which low left kidnex suggested left tumor proved correct 


In 14 cases of hvperplasm, in 3 of 4 cases of adenoma and in 2 cases of carci¬ 
noma, the state of the adrenals could not be distmgmshed on the plam films 
(fig 3, table 6) In one case of adenoma, the plain film actualh mdicated tumor 
on the opposite side In contrast, m another case of adrenal adenoma, the left 
kidnei was displaced downward, which was mterpreted as endence of left 
adrenal tumor Such a tumor was confirmed b\ gas studies and remoied at 
operation Howei er, left renal displacement is not a reliable sign, smee Eosenberg 
in an unpublished studi from this hospital found the left kidnev lower than the 
nght m the abdommal films of 15 of 100 normal mdmduals 
Extra-pen tioncal pneumograms (presacral gas msufilation)” haie proxed most 
diagnostic especialh when combined with tomographv (fig 4, table 6) The i alue 
of tomograph! alone at the time of makmg the plam film has not been thorough]! 


Ro-enberg R H Personal communjcation 

relmplmonct "r'" frclf 
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Fig 4 Nondiagnostic plain film, helpful pneumogrnm and diagnostic tomogram of 
functioning adrenal cortical carcinoma 





Fig 5 Apparent bilateral hj^erplasia in patient with normal hormonal e\cretion 
(case excluded from present senes) 

studied, it may be that the permephric fat ml] give adequate contrast m some 
cases mthout the confusing dissection produced by gas mfiltration 
As has alreadj'^ been pointed out, correlation would not be expected between 
the x-ray appearance of hyperplasia and the hormonal excretion, smce there is 
no correlation betv een such excretion and the weight of the gland at operation 
(fig 5) However, as is shown m table 6, pneumograms are reasonably reliable if 
one groups normal-sized and hyperplastic glands together In other words, tumors 
were rarely found if the films showed normal oi hyperplastic glands 

The smgle serious error among the cases of hyperplasia was believed to be due 
to the presence of too much gas We read the films as showing a large left adrenal 
tumor and a small nght adrenal gland (fig 6) Operation revealed bilateral 
hypertrophy (12 9 gm and 14 8 gm respectively) 

Contralateral adrenal atrophy is a valuable sign of adrenal tumoi (fig 7) How¬ 
ever m the 1 case of carcinoma, the nght adrenal appeared large by x-ray (the 
left was not adequately visualized) but was found atrophic on surgical ex-posure 
The tumor of course was then found on the opposite side Of equal value is the 
rounded contour of the typical adenoma or carcmoma (fig 3) 
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Fig 6 Error in readme of pneumogram apparent nght adrenal atroph\ mth tumor 
on left =ide, proved to be bilateral hvperplasia 



Fig 7 Tvpical pneumogram mth tomographr showing atrophic right adrenal and 
tumor on left 

To summarize the roentgenographic data, the stud\ of these films has shown 
certam entena to be a aluable even though our fat orable expenence with pre- 
sacral pneumographt is not shared b\ others 

First, a rounded or otal mass on the pneumograms i^^ virtually diagnostic of 
adrenal neoplasm if corticoid excretion is eletated A large tnangular adrenal 
associated with contralateral atrophi isalsoindicatneof tumor Adrenal tumors 
do not lose their tnangular shape until thet are large In one case with normal 
17-ht droxt corticoid excretion a mass considered bt some but not all obsen ers 
to be suprarenal pro\ ed to be a pancreatic c^ st 

Second, a i era small adrenal is qmte suggestu e of neoplasm on the opposite 
side Among 6 cases (4 of adenoma and 2 of caremoma), 4 appeared atrophic 
which a as diagnosticaUa helpful In the other 2, the small adrenal on the non- 

^ Cope 0 aud Raker J tV Cushing’s disease Xew Eng J Med 263 IfC 1955, ibid 
253 165, 1055 
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tumoious Side was not proper!}^ nsuaJized because of inadequate distribution of 
gas However, in one of tliese last cases the tumor itself could be seen on the other 
side 

Third, displacement of the left kidney belov the level of the light kidney is an 
unreliable sign, since it occui’s in 15 per cent of normal individuals 

StTMlUAR-i AND CONCLUSIONS 

Hormonal excietion studies and roentgenograms vere evaluated for their use 
fulness in distinguishing adrenal h 3 ^peiplasia from adenoma and carcinoma in 
20 cases of Cushing’s syndrome coming to operation 

Basehne detei rmnations of 17-hydro\jmorticoids and determinations after 
stimulation with ACTH in 14 cases of hyperplasia and 4 cases of adenoma shon ed 
that a lesting level of ovei 12 mg /daj'^ was suggestive of Cushing’s sjmdrome 
Post-stimulation levels of over 50 mg /daj' were diagnostic In 2 cases of car 
cinoma, stimulation produced no significant rise of the high basal 17-hydroxy 
corticoid level The 17-ketosteroid excretion nas smiilarl}’' recorded but altera 
tions veie of less magnitude and importance foi the diagnosis of Cushing’s 
sjmdrome than in sjmdromes consisting primarily of virilization 

Theie was no con elation in this group between degree of maximal adrenal 
hyperactivitj'’ as measured by the stimulation tests and the size of the “hyper¬ 
plastic” gland lemoved at operation This has significance for the urologist, since 
it suggests that he cannot predict adrenal cortical activity from the size of the 
adrenals either on pneumographj'- or at operation The diagnosis of Cushing s 
syndrome therefore rests on chnical obsenmtions and steroid excretion studies 
Suppression of 17-hydioxycorticoid excretion iinth 9-rt-flourocortisone acetate 
was not helpful diagnostically, because of unpredictable variations 

Plain loentgenograms weie not helpful in diffeientiating hjqieiplasia from tu¬ 
mor, jmt presacial pneumogiams were diagnostic in all but 2 of 20 cases Of 
especial help was the obsenmtion of a rounded mass and the finding of contra¬ 
lateral adienal atiophy 
It is concluded that 

Coiticoid excretion after ACTH stimulation tests distinguishes a) normal 
adrenals from those producing Cushing’s syndrome, b) adrenal hjqierplasia and 
adenoma from cai cmoma 

Pneumograms, with tomogiaphy, distinguish hyperplasia from tumor 
Aftei using these diagnostic aids m combmation, the urologic surgeon can 
subsequently operate with reasonable confidence of finding the expected adrenal 
lesion 
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CLmC4L 4XD PATHOLOGICAL STUDA' OF PA’ELOXEPHRITI. 

EC PUERTO RICO REVrEW OF 2,800 AUTOPSIES -4XD 
1,SS7 CLIXICAL RECORDS 

LUIS 4 SAXJURJO BOBERTO F FORTUXO 

From the Department of Suroery, Section of TJrologu, School of Mcdtanc, Lnircrsily of Puerto 

Rico^ San Juan^ P R 

A perusal of the medical hterature discloses that the nonspecific mfections of 
thekidnej outrank m frequenc\ the other knoivn ailments affectmg these organs 
It IS also eiident that p\ elonephntis must be considered a dangerous disease 
because of its pecuhantv of gomg through penods of latencv u hich i an from 
months to 3 ears In other instances the disease remains unrecogmzed in neis- of 
the fact that its chmeal manifestations mai be minimal, not related to the uro- 
gemtal svstem and sometimes not fuUi eialuated Last but not least it is an 
unfortunate fact that the treatment of this disease i en often is mcomplete or 
inadequate some patients time and agam faihng to recogmze that repeated and 
careful followup studies are usually necessan and that if satisfactor. results are 
to be expected and obtamed, therapv must be prolonged The resentment that 
manv patients eHubit to the natural expense that results from the treatment of 
pi elonephntis is probabh a contnbuton factor of great importance 
Most authors are in agreement that often enough the onset of pj elonephntis 
can be traced without difficult! to the penod of earh infanci or childhood, the 
disease manifestmg itself m one wai or another late m hfe after penods of latenci 
There is also enough endence aiailable to coniince the most optiimstic that 
pvelonephntis is sometimes an mcurable disease, regardless of the zeal and 
mterest exercised and directed towards obtammg a cure The ultimate results 
among these patients are renal insufficiency with or without hvpertension, 
uremia and death 

Found among patients of all ages, sex and race, pi elonephntis can usuallv be 
promptly diagnosed m the acute phase, uhen the disease has reached a chrome 
stage Its recogmtion offers no great difficulties if a comprehensii e urological sur- 
1 ei is undertaken Xot infrequentlv the chmeal picture and laboraton findmgs 
are misleading and one needs to exercise a great deal of mgenmti, mtmtion and 
pamstakmg efforts to establish a correct diagnosis We agree with Taxlor*^ that 
m these questionable cases empincal therapy should be earned out 
Until the discoien of the chemotherapeutic and antibiotic agents the treat¬ 
ment of the urman tract mfections, especially pi elonephntis, left much to be 
desued Alani patients so afflicted suffered for mam rears or died from the 
raiages of this disease Undoubtedli- we all haie been witness m the past and 
occa^ionalli non adai s of patients with pvelonephntis, acutelv and desperateli 

ill ^ome of them passmg awai while when bi force we had to sit m silent mi- 
potence 

tmencan A.-oc,at.on of Gen.to Unnan Surgeons, OstemUe, 
39 treatment of prelonephntas Med Chn XorthAmer 
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During the lost two decades a score of new drugs has hecn added to our 
modern theiapeutie aimamentauum opening hence tlie patli to bright avenues 
of hope in our dealings with urosepsis The tlierapeutic successes tliat arc ac 
knowledgcd and that Mere not seen in the past are many and if it is true that tlic 
oveiall picture and the fate of many patients suffering and doomed to die from 
P3'cloncphiitis have been considerablj’’ changed foi the better, it is indeed a sad 
reality that the natuial immunity to these dings obscived in some bacterial 
strains and the resistance developed by others liave curtailed and sliadoived to a 
gieatei or lessei degree our initial optimism and expectations 

Ncsbit* has veiy M'lscly said that “An intelligent approach to the management 
of uiinary tract infections at anj’’ age must thcicforc include a philasopliy of 
theiapeutie failure as well as success ” In the light of iiicsent knowledge about 
this subject we must accept failuras when they picsent themselves, but defeat 
should not be accepted until all the available means of examination and therapy 
aic exhausted 

IIoiv often are the lasources at oui disposal employed to then fall capacity 
and how frequently is hope given up piematurcly is hard to state and evaluate 
In the expellencc of all who have studied pymloncphiitis one fact mciits significant 
consideration, namely, that the lapiditj'' of subsidence of the symijitoms of acute 
pyeloncphiitis and of the cxaccibations tliat aic prone to occur during the chronic 
stage when ticatmcnt with chemotherapeutic oi antibiotic agents is begun, has 
led many to be too optimistic about considciing an infection cuied when actu 
ally it was not This picmatuie optimistic attitude, ive believe, should be con 
demned because, as w'cll as otlicm who have studied and are mtciestcd m this 
subject, we have often obscived among oui patients that jiycloneiihiitis is a 
disease difficult to cuic 

Wishing to evaluate the incidence of pyeloncphiitis m Piicito Rico and of 
detei mining wdiat may be the picvnihng successes and failuies w'lth the picsciit 
day management of this disease, wm decided to review^ the clmicopathological 
matciial on pyeloncphiitis at oui disposal, this being the fiist study’’ coveimg this 
subject to lie earned out m Pueito Rico 

PAriioLomi 

The piescncc of bacteiia within the leiial paienchyma is responsible ni the 
early beginning foi patchy iiieas of inflainination extending fiom the coitex to 
the medulla and renal pelvis Interstitial infilliation with inflainmatoiy (cllular 
elements, exudate and minute abscess foimation me jnedominantly' seen involv¬ 
ing and producing damage to both elements of the nephion Upon hcnling, mini¬ 
mal scaiiing is obseivod but if not contiolled, the infection iiiogiesscs and wit i 

the appearance of now patchesofmfcctionfuitherscaiimgie.sultsw'ithaddiliona 

destruction of the functional units of the kidney’ leading mcxoinbly to the con¬ 
tracted pycloncphiotie kidney 

> Ncsbit, n. M Acute unnarj tract infections in infants and clnldron Pod Clin of 
North Amcr , 2 771-779, 1965 
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Table 1 Auiopstes performed by the Department of Pathology, School of Medicine and 
Tropical Medicine, University of Puerto Rico incidence of pyelonephritis 


\e*r 

Autopsies 

Acute 

Chronic 

Acute & Chronic 

With 

Ncphrohthiasis 



Case 

% 

Caw 

% 

Case 

% 

Cose 

% 

1926-1930 

640 

1 

18 

8 

1 5 

9 

1 7 

7 

1 3 

1931-1938 1 

412 

7 

; 1 7 1 

17 

4 1 

4 

' 97 

4 1 

97 

1939-1944 

423 

3 

71 

6 

1 4 i 

2 

! 47 

2 i 

47 

1945-1950 

811 

3 

37 

12 

1 2 

7 

86 , 

6 ! 

74 

1951 

614 

2 

32 

12 

1 9 

12 

1 9 

5 

81 

Totals 

2,800 

16 

67 

55 

2 0 

34 

1 2 

24 

86 


ETIOLOGI 

The presence of unnary calculi, urostasis, tumors, neurogenic dysfunctions of 
the urogenital tract and especially distant foci of infection are unquestionable 
factors that sooner or later permit bactena to take a foothold in the renal paren¬ 
chyma through various portals of entry, namely, the bloodstream, lymphatic 
passages, direct ascent through the ureteral lumen and lastly through a lympho- 
hematogenous route 


ANALYSIS OF P1ELONBPHRITIS IN PUERTO RICO 

The clmicopathological material used m this study consists of 2,800 consecutive 
autopsies performed at the School of Medicine and Tropical Medicine by the 
Department of Patholog}^ under the direction of Di Ennque Koppisch, professor 
of pathology Criminal and other medicolegal postmortem specimens examined 
by this department are not included in this report 

This study also comprises a critical review of 1,887 consecutive pemonal private 
patients The information that follows, therefore, includes statistical data from 
i 087 clinical records and autopsy protocols 

POSTMORTEM ANALYSIS 

In table 1 are found the distribution of autopsies per yeai group and the mci- 
denee of pyelonephritis m the acute and chronic stages 

ren!i ^ pyelonephntis was complicated noth 

In fMlT? protocols examined 

table 2 reference is made to the condensed total for all years snxnnv 
oierall incidence of 129 patients inth pyelonephntis or 4 G3 per cent ^t 
s^ificant that pyelonephntis nas conLemd the main cLs^ o^ 

UphrnB rpuert'o Ranalysis are that the mcidence of pyelo- 
mmdence of 1 6 percent ^ an 

^Prem?t,G Surg , 11 201, 1942 
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Table 2 Condensed total for all years 


Year 

Total Post Mortem* \\ ith 
Pyelonephntis 

Pyelonephntis as ilain Cause 
of Death 

192&-1930 

25 or 4 7% 

10 or 1 8% 

1931-1938 

32 or 7 7% 

6 or 1 2% 

1939-1944 

13 or 3 1% 

0 or 0 

1946-1950 

28 or 3 2% 

4 or 49% 

1051 

31 or 4 9% 

4 or 65% 

Total 

129 or 4 6% 

23 or 0 0078% 


ler quoted by Liebeithal'' encountered pj’^elonephntis in 58 oi 4 8 per cent 
among 1,000 postmortem studies 


PRIVATE PATIENTS 

Race As the percentage of white private patients is liighei than in the general 
population no significant conclusions can be revealed as to racial preponderance 
of pyelonephritis mth this study 

Age Pyelonephritis v as significantly encountered m aU age groups Detailed 
infoimation on this topic is not mcluded in this report because reference to age 
will be made m another pubhcation which mcludes pyelonephritis m children 
A diagnosis of pyelonephritis was made on 289 patients or 15 per cent, 191 or 
66 per cent being women and 98 or 34 per cent men A diagnosis of acute pyelo¬ 
nephritis v as made m 33 patients or 1 8 per cent The incidence, although ap 
parently low, is explained on the basis that acute pyelonephntis is usually treated 
by the family physician, the general practitioner or the chmcian, the urologist s 
assistance being sought, at least m Puerto Rico, when the infection persists an 
concormtant gemtounnary disease is suspected The patients vuth acute pyelo¬ 
nephritis were seen durmg the first episode and the possibihty of deahng with an 
exacerbation of an old process v as carefully discarded as far as possible from the 
history In this group complete followup studies are available on 21 patients or 
64 per cent, but m the remammg 12 or 26 per cent final studies were not possible 
because these patients either failed to return as soon as the acute symptoms 
subsided or perhaps medical advice and treatment v ere sought elsewhere 
A complete cure w^as observed m 19 or 57 per cent of patients after obtaining 
repeated negative unne cultures, stained urme sediments and when the patients 
were free from urogemtal or systeimc complaints In tv o patients or 6 per ceii 
the urmary infection persisted and passed into the chiomc stage, the responsib e 
orgamsms bemg Pseudomonas in one instance and E cob m the other 

A diagnosis of chrome renal infection was made in 256 patients or 13 8 per 
cent The infection was limited to one kidney m 82 patients or 32 per cen 
ivhile m the remammg 174 patients or 68 per cent both kidneys v ere considere 
to be mvolved upon findmg positive urme cultures and Gram stains of the s i 

' Lieberthal, F Pj elonephntic contracture of kidney Surg, Gyvec A- Obst , 69 159, 
1939 
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ment ot unne or «heo there cooctete etodenee ot renal ma«mn,«l.on on 

”Th?iden«trmuIateml renal infection may appeal too high but in this 
figure are included patiente inth unilateral renal lithiasis 

\mong the stone patients with infection 43 or 72 per cent were men smd 1 1 
28 per cent women In this group the ratio of infection is rei ers^ this bemg ex¬ 
plained by the fact that among our senes of patients with stone the prei alence of 
calcuh has been found to be greater m men than among n omen m a proportion 
of 3 1 In the renew of this senes of 1,887 patients renal calcuh nere found m 
133 or 7 1 per cent, and as m 60 or 45 per cent of patients renal hthiasis and 
pj elonephntis were found concomitantlj , this findmg leads us to beheve that, per¬ 
haps, m Puerto Rico renal infection may be a promment contnbuting factor to 
stone formation 


BACTERIOIiOGIl 

Routme urme cultures and Gram stam studies of the urme sediments \sere 
done on all patients and sensitinty tests ordered only when mdicated 

Table 3 shows m order of frequenc}" the i anous offendmg orgamsms isolated 
from the urme of 289 patients suffering from pyelonephntis Alixed infections 
were encountered m 36 instances or 12 per cent 

In table 2 it is evident that Escherichia coh was the most promment organism 
responsible for pyelonephntis Gram negative bacdh accounted for renal infec¬ 
tions m 174 instances or 54 per cent against the cocci group nhich nere isolated 
m 151 patients or 46 per cent 

After this study was begun we thought that it might be of some mterest to 
renew the last 464 consecutive urme cultures with sensitintj' tests done m our 
office 

Of 454 urme cultures performed, 216 were found negative hlany m this stenle 
urme group were followup studies of patients under treatment 

In table 4 the i anous orgamsms isolated are shown m order of frequencj’’, and 

Table 3 Bacteria isolated in 289 -patients with pyelonephritis 


1 E coh 

94 

2 Non hemoli-tic Staphi lococcus 

3S 

3 Proteus 

31 

4 Alcahgenes faecahs 

28 

5 Non hemoli-tic Streptococcus 

26 

6 Hemolj'tic Staphjiococcus 

22 

7 Pseudomonas 

20 

S Aerobacter 

18 

9 Hemohdic Streptococcus 

14 

10 Staph\locQccus albus 

13 

11 Paracolon 

10 

12 Alpha Streptococcus 

10 

13 Klebsiella 

1 

Total 

325 
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T \BLE 2 Condensed total for all years 


\ear 

Total Post Mortems Wlti 
Pyclonephntjs 

p\ elonephntis as Mim Canse 
of Death 

1926-1930 

25 or 4 7% 

10 or 1 8% 

1931-1938 

32 or 7 7% 

5 or 1 2% 

1939-1944 

13 or 3 1% 

0 or 0 

1945-1950 

28 or 3 2% 

4 or 49% 

1051 

31 or 4 9% 

4 or 65% 

Total 

129 or 4 6% 

23 or 0 0078% 


ler quoted bj Lieberthal^ encountered pj elonephntis in 58 or 4 8 per cent 
among 1,000 postmortem studies 


PRIVATE PATIENTS 

Race As the percentage of v hite pm ate patients is higher than in the general 
population no significant conclusions can be re\ ealed as to racial preponderance 
of pyelonephritis with this studj 

Age P 3 ''elonephntis v as sigmficant^'' encountered in all age groups Detail 
information on this topic is not mcluded m this report because reference to age 
will be made m another pubhcation w hich mcludes pyelonephntis m children 
A diagnosis of p 3 "elonephntis vas made on 289 patients or 15 per cent, 191 or 
66 per cent bemg women and 98 or 34 per cent men A chagnosis of acute pye ^ 
nephntis was made m 33 patients or 1 8 per cent The mcidence, although a^ 
parently lov, is e\-plamed on the basis that acute pj’^elonephntis is usually treat ^ 
bj*^ the familj ph 3 sician, the general practitioner or the chmcian, the urologist s 
assistance bemg sought, at least m Puerto Rico, when the infection persists an 
concormtant gemtourmai^- disease is suspected The patients with acute P3’e O' 
nephritis were seen durmg the first episode and the possibiht 3 " of deahng with an 
exacerbation of an old process was carefull 3 ' discarded as far as possible from t e 
histor 3 ^ In this group complete followup studies are ai ailable on 21 patients or 
64 per cent, but m the remaimng 12 or 26 per cent final studies v ere not possib e 
because these patients either failed to return as soon as the acute symptoms 
subsided or perhaps medical adince and treatment v ere sought elsewhere 
A complete cure was obser\ ed m 19 or 57 per cent of patients after obtairung 
repeated negative urme cultures, stamed urme sediments and when the patients 
were free from urogemtal or S 3 ’^stenuc complamts In two patients or 6 per cen 
the urmarj^ infection persisted and passed mto the chronic stage, the responsib e 
orgamsms bemg Pseudomonas m one instance and E coli m the other 

A diagnosis of chronic renal infection was made m 256 patients or 13 8 per 
cent The infection was limited to one kidney m 82 patients or 32 per cen 
whfie m the remaimng 174 patients or 68 per cent both kidne 3 s v ere consider 
to be mvolved upon findmg positive urme cultures and Gram stams of the sedi 

‘ Lieberthal, F Pvelonephntic contracture of kidney Surg , G3Tiec & Obst , 69 
1939 
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ment of unne or when there as conclusn e e%ndence of renal mflammation on 
pyelographic studies 

The incidence of unilateral renal infection may appear too high but m this 
figure are included patients with unilateral renal hthiasis 

Among the stone patients with infection 43 or 72 per cent were men and 17 or 
28 per cent women In this group the ratio of infection is rei ersed this bemg e\- 
plamed bj the fact that among our senes of patients with stone the prei alence of 
calcuh has been found to be greater m men than among omen m a proportion 
of 3 1 In the renew of this senes of 1,887 patients renal calcuh were found m 
133 or 7 1 per cent, and as m 60 or 45 per cent of patients renal hthiasis and 
pyelonephntis were found concomitanth , this iindmg leads us to behei ethat, per¬ 
haps, m Puerto Rico renal infection maj' be a promment contnbutmg factor to 
stone formation 


BACTERIOLOGl 

Routine unne cultures and Gram stam studies of the unne sediments were 
done on aU patients and sensitinty tests ordered onlj' when mdicated 
Table 3 shows m order of frequencj the \ anous offending orgamsms isolated 
from the unne of 289 patients suffenng from pj elonephntm ALxed infections 
were encountered m 36 instances or 12 per cent 
In table 2 it is endent that Eschenchia coh was the most promment organism 
responsible for pj elonephntis Gram negatn e bacilh accounted for renal infec- 
hons m 174 instances or 54 per cent against the cocci group which were isolated 
m 151 patients or 46 per cent 

After this stud} was begun we thought that it might be of some mterest to 
renew the last 464 consecutii e unne cultures with sensitinty tests done m our 
office 

Of 454 unne cultures performed, 216 were found negatii e Alani'm this sterile 
unne group were followup studies of patients under treatment 
In table 4 the i anous organisms isolated are shown m order of frequency, and 

_ T able 3 Baciena isolated in 289 patients irith pyelonephritis 

1 E coll 

2 Xon hemoh-tic Staphylococcus 

3 Proteus 

4 tlcaligenes faecalis 

o Xon hemoU-tic Streptococcus 

6 Hemolj-tic Staphvlococcus 

I Pseudomonas 

5 Aerobacter 

9 Hemoh-tic Streptococcus 

10 Staph\ lococcus albus 

II Paracolon 

12 Alpha Streptococcus 

13 Klebsiella 

Total 


94 

38 

31 

28 

26 

22 

20 

18 

14 

13 

10 

10 

1 

325 
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Table 4 Orgamsvut found in 4^4 consecutive unne cultures with sensitivity studies 



Num 

ber 

Pen 

Ery 

thro 

Terra 

Tctra 

Aureo 

Chlo- 

ro 

Strei>- 

to 

Gan 

tnsb 

Fur 

1 

E coll 

43 

1 

0 

20 

21 

19 

38 

30 

9 

39 

2 

Alka faeealis 

41 

11 

20 

7 

5 

6 

24 

8 

2 

25 

3 

Streptococeus 

34 

5 

22 

6 

7 

7 

20 

8 

2 

20 

4 

B proteus 

28 

0 

0 

0 

0 

0 

25 

16 

5 

19 

5 

Paracolon 

24 

0 

0 

3 

4 

2 

18 

13 

3 

16 

6 

P aeruginosa* 

21 

0 

0 

0 

0 

0 

6 

11 

0 

5 

7 

Klebsiella 

20 

0 

0 

6 

5 

3 

15 

8 

1 

19 

8 

Staph albus 

12 

6 

3 

3 

4 

4 

4 

3 

3 

5 

9 

Staph aureus 

12 

12 

4 

2 

1 

1 

7 

5 

0 

9 

10 

Micro tetragenus 

1 

0 

0 

1 

1 

1 

1 

0 

0 

1 

11 

Yeast 

2 











Total 

238 

35 

49 

47 

48 

43 

157 

102 

25 

158 


Sterile urines—210 
* Slightly susceptible 
t Resistant to all tested drugs 

the sensitivity to various drugs tested noted It is at once striking that furadantm 
and Chloromycetin were the only two drugs to which most of the strains o oc 
term isolated m culture media were sensitive, the third on the scale being strep 
mycin Interesting enough is the marked decrease m the mcidence of sensitiiT y 
of the organisms identified to the other diugs tested Eight strams of Pseu o- 
monas aei ugmosa were found to be resistant to all tested drugs while in 13 ot er 
mstauces the bacteria were considered slightly susceptible to streptomycin, ura 
dantm and chloromycetm ,, 

The use of chloromycetm in Puerto Rico has been greatly reduced as a re 
of the unfavorable reactions that have been reported dunng the last few 
This m part may explain the lack of possible acquired resistance of bacteria 
this drug In relation to streptomy'-cm u e are at a loss to explain the high inci ence 
of sensitive strains inasmuch as the drug is used extensively in all medical circ es 
for uiinary and other septic conditions 

We have had an excellent experience vuth furadantm * Most of t e acu 
infections or exacerbations promptly subsided when the drug was adrmms ere 

and veil toleiated by the patients a n<?a 

We have had very sad and regrettable experiences with polymuxin an 
result of this have excluded it from oui therapeutic armamentarium using i o 5 
in e\-treme cases That is why v e did not use it routmely in our sensitmty s u 


SYMPTOMS 

The symptoms of acute pyelonephritis are easy to recogmze during the 
chronic stage its manifestations may vary considerably (table 5) ^though a 
^ombmatl^ of symptoms was often present among the patients studied the 

* Furadantm has been generously supnli^ to the Urolog) Service of the School of i e i 
cine b} the Eaton Laboratories,, Normcli, Conn 
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5 Sympiotn^ leading to a diagnosis of chronic pyelonephritis tn S56 patients 




'L 

1 Burning dunng unnation 

59 

20 0 

2 Microscopic pjmna 

52 

18 0 

3 XDcro=copic hematuna 

1 2S 

9 7 

4 4cu{e renal colic 

21 

7 3 

0 Lumbar pam dull in character 

17 

5 9 

6 Chills and fever i 


5 9 

7 Loss of weight and tiredness \ 

12 i 

4 1 

S Gross hematuna 

10 

3 4 

9 GrchiS silent pimna 

e 

2 S 

10 Albummuna 

s 

2 S 

11 Lumbar and bladder pain 

2 

0 69 

12 Blurred vision and fatigue 

1 

0 34 


prominent and outstanding complamt was selected and noted in this table in 
order of frequenej 

Burning dunng urination and nucroscopic pjaina were the most frequent 
symptoms and findings leading to a diagnosis of pyelonephritis followed bj 
microscopic hematuna The eight cases of chronic albummuna were of mterest 
because the diagnosis was estabhshed with the aid of the Addis count in all eight 

Blurred insion and fatigue were the sole complaints of a 2S-\ ear-old n Oman 
Without a prenous histor> of am illness When referred to us she had moderate 
elei ation of the blood pressure The Addis count was positn e and pi elographic 
changes of pyelonephritis were endent Her phenolsulfonphthalem excretion was 
1 8 per cent with 8 per cent of urea clearance The creatuune and blood urea 
nitrogen were 10 mg and 190 mg respectnelv Four years after establishing a 
diagnosis of pj elonephntis the patient died m uremia This casehjstor 3 is stnkmg 
because the patient was m marked azotemia for several months and almost free 
of simptoms and furthermore, from the history, symptoms of unnaiy infection 
Were not ehcited 


PERPETCITIXG FICTOBS 

In 160 patients, or 63 per cent, chrome pyelonephntis was unquestionablr 
perpetuated b\ obstnictu e factors The 60 patients with renal or ureteral calculi 
are meluded among the obstructu e factors In a forthconung pubhcation on the 
studi of unnarj hthia<us m Puerto Rico we shall attempt to establish a relation 
betneen hthiasis and infection, therefore the subject will not be discussed at 
present 

In table 6 it is shown that among 256 patients with chrome pi elonephntis 
perpetnatmg factors were encountered m 252, or 9S per cent In four instances 
those conditions responsible for cbromcity nere not found Xeither were thei 
encountered in two of the acute cases 

From these figures ue conclude, therefore, that innumerable conditions of the 
genitounnari tract, congemtal or acqmred, if not promptli recognized and cor- 
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Table 0 Factors responsible for chromcily in 252 patients 




% 

1 Renal calculi 

00 

21 0 

2 Contracted vesical necks or median bars 

46 

16 0 

3 Inadequate treatment 

31 

11 0 

4 Urethrotrigonitis 

25 

8 6 

6 Distant foci 

19 

6 5 

6 Nephroptosis 

18 

6 2 

7 Benign proslatic hypertrophy 

17 

6 9 

8 Chronic prostatitis 

6 

1 7 

9 Ureteropelvic obstructions without calculi 

4 

1 4 

10 Carcinoma of prostate gland 

4 

1 4 

11 Renal tumor 

4 

1 4 

12 Ureteral stricture 

4 

1 4 

a) Unilateral, 3 

1 


b) Bilateral, 1 



13 P3'elogenous renal cjsts 

3 

1 0 

14 Urethral strictures 

3 

1 0 

16 Stricture of the ex-tcrnal meatus 

3 

1 0 

16 Neurogenic bladder 

2 

0 69 

a) Transection, 1 



b) Spina bifida, 1 



17 Poljcjstic kidnevs 

2 

0 69 

18 Contracted T B bladder (rt nephrectomj) 

1 

0 34 

19 Ureterovesical fistula 

1 

0 34 

Total 

252 

__ 


rected Mall be lesponsible sooner oi later for the development of infection vliich 
may become chronic 


DIAGNOSIS 

Without taking into consideration the source or reason m hereby patieute 
sought medical advice a complete urological examination M^as carried out This 
included histoiy, physical examination, urine cultures, Giam stains, cystoscopy, 
pj’’elography (descending, ascending or both), renal function tests and the Addis 
count We are conianced that the Addis count is not only an extremely valuable 
adjimct to estabhsh a diagnosis of chronic p 3 ’-elonephntis but also a helpful index 
m determinmg theiapj”- and prognosis 

TREATMENT AND RESULTS 

Nephrectomy pioved to be a curative procedure m 19 patients or 32 pei cent 
of the 60 cases Math umlateral chrome renal infection The removal of renal or 
ureteral calcuh in 27 patients resulted also in the stenlization of the urme In the 
remaimng fourteen patients or 23 per cent, renal sepsis persisted requirmg sec¬ 
ondary nephrectomy m nme In 5 patients the lenal function is stabilized but t e 
infection persists These patients aie under prolonged lifetime treatment, as 
advocated by Tajdor 
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In the remaining 191 patients surgical mtervention was necessarj" m 80 or 42 
per cent An appaient cure of infection was obtained in 37 follonnng therapy mth 
antibiotics and chemotherapeutic agents for penods vaijnng fiom one month to 
two and a half years 

Of the remaimng 112 patients eight died fiom then mahgnancj^ (4 kidney 
tumoi's and 4 carcmomas of the prostate) We have lost track of 93 patients 

SUMMARY 

Pj^elonephntis is one of the most common diseases affectmg the kidnej^s Al¬ 
though a rather silent disease its consequences may be disastious if not ade¬ 
quately controlled Antibiotics have aided immensely in the treatment of uro¬ 
sepsis, but m spite of their use pyelonephritis continues to be a most difficult 
disease to control 

An analysis of 4,687 clmical records and autopsy protocols n as made to deter- 
imne the mcidence, etiolog}’’, clmical picture and comphcatmg factors of pyelo- 
nephntis m Puerto Rico Detailed information on 352 unne cultures and bactenal 
sensitivitj" to different drugs n as included 

CONCLUSIONS 

Histological endence of pyelonephntis n as fomid in 4 6 per cent of 2,800 
autopsies 

Pyelonephritis n as found present m 15 per cent of 1,887 consecutive cases seen 
in our urological semce 

E coh contmues to be the most common organism cultured from the gemto- 
unnary tract, but the mcidence of bacteria of the cocci group seems to be defi- 
mtely on the mcrease 

The three most effective drugs as determined 63 '’ bactenal sensitmty in mtro 
were furadantin, chloromycetm and streptomycm 
Obstructive uropathies were by far the most common perpetuatmg factors 
found m our study but notwithstandmg the beneficial effects of antibiotics, 
Pl'elonephntis continues to be a very difficult disease to control and eradicate 
SOS de Diego Ave , Santurcc, Puerto Rtco 
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IN THE MANAGEMENT OF A'lASSIVE HEM 
ORRHAGE FROM THE RENAL ARTERY AT NEPHRECTOMY 

REPORT OF A CASE 


CLYDE L DEMING and THOMAS A RAY 

Urology, Yale Vmvernly 
Medicine, and the Grace-Ncw Haven Commumly Hospilal, New H 

Conn 


School of 
aven, 


^ive an sometimes uncontrolled hemorrhage from the renal artery is a 
1 urologic surgeons Its gravity is appreciated when the total 

1240 ml per mmute is compared with the blood volume of 
m m t e normal person According to Best and Ta 3 dor, a rapid loss of 30 
per cent of the blood volume without immediate replacement is lethal By simple 
ca cu ation, it is seen that the operator has only a very short time to bring the 
renal artery under control m order to avoid a fatal outcome 

The most common cause of uncontrolled bleeding at nephrectomy is the re 
traction of the artery, especially the left, at the time of its dmsion or when the 
c amps are removed with the application of ligatures Avulsions of the renal 
artery from the aorta may occur in difficult mobihaations of the kidney as in the 
case of large renal tumors Much less commonly, bleeding is encountered from 
ruptuie of an ai teriosclerotic vessel or aneurysm of the renal artery when clamps 
or hgatures are apphed A rent m the vena cava is much more readily controlled 
Of the methods used for recovermg a bleeding artery, the simplest and best 
Imow IS to grasp unmediately the vessel with the fingers With this maneuver, 
t e b mding flow is stopped, the wound can be evacuated of blood and blood clots, 
and the operator or his assistant is then given an opportumty to isolate and secure 
t e vessel under direct vision Indiscriminate clamping in a bleeding wound is to 
be condemned as both ineffectual and likely to cause mjury to adjacent struc 
tures Packmg of the wound is helpful m low pressure bleeding from the renal 
vem or cava The usefuhiess of this procedure is limited m artenal hemorrhage 
because of bleeding mto the pack Packmg plus pressure can at times be of help 
in aUowmg the operator a brief mterval to 1) organize his attack, 2) begm massive 
transfusion, 3) obtam, if needed, more adequate exposure, and 4) have special 
vascular instruments readied The operator is then able to utilize the method 
described by Rathbun of msmuatmg the fingers beneath the pack, palpatmg the 
aorta, and by movmg caudally, grasp the renal artery at its origin 

Scott and his group have described a case of massnm bleedmg from the right 
renal pedicle Hemorrhage was temporarily controlled by a gauze pack and pres 
sure On the nmth postoperative day, the wound v as opened and the pack 
slowly ivithdrawn Bnsk bleedmg occurred as the last of the pack was removed, 
and attempts to secure the pedicle were unsuccessful Therefore, the wound was 
repacked and closed On the eighteenth postoperative day, the patient suddenly 
began to hemorrhage mto the pack, and went mto profound shock The packmg 
was reinforced and the vital signs stabilized by transfusion m preparation for 


Read at annual meeting of Amencan Association of Genito Unnary Surgeons, Osterville, 
Mass , June 4-6, 1956 
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surgerj" A transi erse abdonunal uicision m as made and the aorta approached 
through the lesser pentoneal sac manual compression of the aorta against 
the spme, bleedmg ivas controlled The nght renal arterj^ was identified and 
successfully ligated On the thirt 3 ’--fourth da 3 ’- after his operation, the patient left 
the hospital 

Recently we ha^e encountered a situation in which bleedmg from the left 
renal arter 3 " eould only be controlled b 3 ' aortic compression Oui approach to the 
aorta u as transthoracic This route was selected as the smiplest and qmckest foi 
the patient in the decubitus position The followmg clinical report illustrates the 
usefulness of this maneuver 

A G (G-NHH 43-18-71), a G 8 3 '-ear-old white man, uas adnntted on JUI 3 ' 28, 
1955, mth a l- 3 'ear histoiy of mtermittent left flank pain aecompanied b 3 '^ chills 
and fever Urologic workup disclosed calculus p 3 mnephrosis on the left mth 
complete loss of function and mth physiologic compensator 3 ' h 3 q)ertroph 3 ’^ in the 
right kidney as shown by differential phenolsulfonphthalein excretion On the 
follonang da 3 q the left kidne 3 '^ u as approached through the left flank, resecting 
the twelfth nb Endotracheal anesthesia nas used The perirenal fat was m- 
durated and adherent to the kidne 3 ’^ Exposure of the pedicle follomng dmsion 
of the ureter was tedious, owmg to extensn e acute and chrome mflammator}' 
reaction '^Tien the pedicle was free, a No 2 chromic hgature i\ as applied proxi- 
mally, follow ed by apphcation of three large Kelly clamps The pedicle was then 
transected between the second and third distal clamps and the kidne 3 ' removed 
A suture hgature of No 2 chromic catgut w’as next placed through the pedicle As 
the hgature was bemg tied, even before the proximal clamp was loosened, there 
was a sudden gush of arterial blood mto the wound The operator could neither 


feel the bleedmg vessel nor evacuate blood from the wound qmckl 3 '^ enough wuth 
the aspirator to nsuahze the point of hemorrhage The wound w as then tightly 
packed, blood was ordered from the blood bank, an additional lem was can- 
nulated, and massive transfusion was begun under pressure Despite the packing, 
the patient’s blood pressure fell instantly to shock levels Two thousand cubic 
centuneters of whole blood rapidly admimstered failed to raise the blood pressure 
abm e 80 nun of Hg s 3 '^stohc A second attempt was made to locate the bleedmg 
vessel, but this was thwarted b 3 ’^ the rapid wellmg up of blood m the wound 


The patient’s blood pressure contmued to fall Withm a few moments the 
s3'stohc pressure and pulse were unobtamable The patient’s condition was 
desperate As repeated efforts to control hemorrhage through the flank had 
failed, it was decided to isolate and occlude the aorta above the renal arteiy m an 
area unun olved m the dense pennephne phlegmon Dr W tV L Glemi, chief of 
the cardioi ascular section, was called and participated m gammg control of the 
bleeding renal arter 3 ^ He suggested that a transthoracic approach for compression 
of the aorta would be best Rather hastily, the mcision was extended supenorlv 
the elei enth nb resected, and the pleura opened The aorta was identified bx nal 
pation and was slowlj occluded bv digital pressure Almost mstantly the bra' 
chial blood pressure rose, thus, at least temporanlj , insuring cerebral oxwgena' 


The flank packing was slowh renioxed Genth the wound 


was cxacuated of 
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blood and clot Bleeding had stopped completel}’^ Then, as the tension was eased 
on the aorta, the operator was able to visuahze and identify the renal arterj" It 
was apparent that the severelj' atheromatous I'^essel had been severed in tjnng 
the ligature An atraumatic, fabric-shod Craivford clamp vas placed on the 
provimal portion of the artei^’’ nhile the distal end was oversewn inth tvo layers 
of 5-0 arterial silk, care bemg taken to avoid further injurj'^ to the vessel The 
renal vein was ne\t secured with tw o No 00 chromic ligatures and its clamps were 
lemoved FoUowmg the closure of the arter}-^ and continuation of the transfusion 
to 3000 cc, the patient’s blood pressure returned to normal levels The incision 
was caiefully closed in laj’^ers and the pleural canty v as dramed mthtube suction 
for 48 hours 

The patient v as discharged on the fourteenth postoperative da}’^ with wound 
completel}’’ healed The renal function showed 40 per cent output of phenolsulfon- 
phthalem in 2 hours, the nonprotein nitrogen vas 39, and the v-ra}’^ disclosed 
normal roentgenogram of the chest 


SUMSIARV 

A technique is described by which massive bleedmg from the left renal artery 
was controlled by immediate manual compression of the thoracic aorta The 
transthoracic approach for compiession of the aorta is both rapid and easy, thus 
enabhng the early recovery of the bleedmg vessel and its hgation, and prei ent- 
mg an operative mortahty In addition, it does not prolong the patient’s hospi 
tahzation Furthermoie, the utilization of the semces of the vascular surgeon 
or his special mstruments can prove of mestimable value to our specialty 
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TWO RARE TUilORS OF THE RENAL P^ARENCHlTiLl 

ROBERT G WE4^T:R and JOHE^ H CA.RLQUIST 

From (he Departments of Surgery and Pathology, Unttersity of L'tah College of Medicine, 

Salt Laic City, Utah 

Hamartomas and fibromas of the kidney are found occasional!}'- at autopsj", 
but they are rarelj' diagnosed chmcallj or treated surgically We hai e recently 
had the opportimity to study and treat tn o such patients with these tumors, and 
because of the ranty of such clinical reports, they are presented here 


CASE REPORTS 


Case 1 A 12-year-old white child was admitted wrth the chief complaint of 
nght flank pain -which had been present 2 da 3 's Her past health had been excel¬ 
lent, but 2 days pnor to the onset of the flank pain, she was thrown against the 
horn of the saddle when her horse une-Apectedly jumped a gate There was a 
barely perceptible pam m the nght upper quadrant of the abdomen until the 
onset of her acute flank pam which was sex ere and steady, bemg onlj partially 
rebel ed by 75 mg demerol Her temperature cbmbed to 103 6F and the pulse to 
140 per mmute Upon examination, she appeared m extreme pam and the face 
w as flushed, together -with marked muscle guardmg of the entire nght flank and 
reduced excursion of the nght diaphragm No masses were palpable The rectal 
andpelxnc examinations were negatn e The unne show ed a specific graxnty of 1 025, 
and was loaded with red blood cells, there were also 40 white blood cells per high 
di} field Subsequent analyses showed similar findmgs The admitting hema- 
toent was 37 mm with a heraoglobm of 11 3 gm , and the total white cell count 
was 14,700 per cu mm An excretorj urogram performed by the refemngph 3 si- 
cian showed a constant, round filling defect 3 cm m diameter (fig 1) A retrograde 
P 3 elogram obtamed the foUowmg day rex'ealed moderate nght h3’^dronephrosis 
but the filhng defect was less pronounced Although the s 3 Tnptomato]og 3 ^ and 
findings mdicated a kidne} lesion, medical consultation was held to rule out liyer 
disease When there was no improxement m her general condition, and after 
another 24 hours of obsenation, excretor}- urograph} was repeated' mcluding 
lateral and obhque news, the same filhng defect was found as in the imtial stud¬ 
ies With this confirmation, a preoperatn e diagnosis of renal tumor with second- 
an hemorrhage was made and the child was operated upon the third hospital 
dax Usmg intratracheal anesthesia, a nght flank incision, 15 cm in length was 
made oxer the tenth nb This xvas resected mtrapenosteall}, thus openmg the 
pleural caxnt 3 , the diaphragm was spht for a distance of 5 cm and the lower 
portion of the w ound opened to the lateral border of the rectus abdomims muscle 
This exposed a greatl} enlarged kidne} which filled the upper lateral one-half of 
the abdominal cant}, on the anteromedial aspect was a hematoma which 
measured appro^mate x G cm m diameter, this was adherent to necrotic and 
fnable tissue which bled profuselx but was contmlled b} packmg JxntZt 
Xcccplcd for publication September 1-1,1956 
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TWO RAEE TOIOES OF THE RENAL PARENCHIAIA 

ROBERT G WE4VER ^nd JOHN H CAHLQUIST 

From the Departments of Surpcni and Patholoqy, Lmrersity of L lah College of Medicine, 

Salt Laic City, t lah 

HTmartonias and fibromas of the kidnej are found occasionallj at autops\, 
but thej are rareh diagnosed clinicalh or treated surgicallj' We hai e recentlv 
had the opportuiut\ to stud\ and treat two such patients with these tumors, and 
because of the rant% of such clnucal reports, thej are presented here 

C\SE REPORTS 

Case 1 A 12-^ ear-old white child was adnntted mth the chief complaint of 
nght flank pain which had been present 2 daj s Her past health had been excel¬ 
lent, bnt 2 dais pnor to the onset of the flank pain, she nas thrown against the 
horn of the saddle nhen her horse unexpectedli jumped a gate There was a 
bareh perceptible pain m the nght upper quadrant of the abdomen until the 
onset of her acute flank pain which was se\ ere and steady, bemg onJj partiallj' 
rehei ed bj 75 mg demerol Her temperature climbed to 103 6F and the pulse to 
140 per minute Upon exanunation, she appeared in extreme pain and the face 
was flushed, together with marked muscle guardmg of the entire nght flank and 
reduced excursion of the nght diaphragm No masses were palpable The rectal 
andpelnc exanimations were negatne Theunneshowed a specific grantj ofl 025, 
and Mas loaded with red blood cells, there were also 40 white blood cells per high 
(In field Subsequent anahses showed similar findmgs The admittmg hema- 
toent was 37 mm with a hemoglobm of 11 3 gm , and the total white cell count 
was 14,700 per cu mm An excreton urogram performed by the refemng phj si- 
cian showed a constant, round filhngdefect 3 cm m diameter (fig 1 ) A retrograde 
pi elogram obtamed the following dai rei ealed moderate nght hj dronephrosis 
but the filhng defect was less pronounced Although the sj-mptomatology and 
findings mchcated a kidnei lesion, medical consultation was held to rule out hi er 
disease When there was no improiement m her general condition, and after 
another 24 hours of obsenation, excretori' urography iias repeated, mcludmg 
lateral and obhque news, the same filhng defect was found as m the imtial stud¬ 
ies With this confirmation, a preoperatiie diagnosis of renal tumor with second- 
an hemorrhage Mas made and the child was operated upon the third hospital 
dai Usmg mtratracheal anesthesia, a nght flank incision, 15 cm in length was 
made oi er the tenth nb This was resected mtrapenosteally, thus opening the 
pleural canti, the diaphragm Mas spht for a distance of 5 cm and the lower 
portion of the m ound opened to the lateral border of the rectus abdommis muscle 
This ex-posed a greath enlarged kidnei nhich filled the upper lateral one-half of 
the abdominal canti, on the anteromedial aspect iias a hematoma which 
measured approximateh 6 cm in diameter, this was adherent to necrotic and 
fnablc tissue uhich bled profuseli but Mas controlled bi packmg Initiallx 
\cccpted for publication September 14 1956 
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Fig 1 Excretorj urogram shoivTng perbistent filling defect in right kidney caused In 
hamartoma 

the mass ttas considered inoperable, as there was maiked distortion of both the 
vena cava and aorta, but m carrying the dissection to the upper pole of the 
kidiiej'-, the pedicle was isolated without gieat difficulty The blood supply to the 
mass arose from the pedicle except for one large vessel which independently 
supplied the hematoma No furthei problem was involved in closing the wound, 
and a water seal was placed in the pleura] cavity On pathological study, “the 
specimen consists of a kidney and tumor mass w eighing 540 grams The kidnej’^ 
appears noimal in size and shape and measures J3 by 6 by 5 5 cm , but protrud¬ 
ing from the renal parenchyma is a large tumor mass twn times as large as the 
kidney This is hemorrhagic and well encapsulated, it extends into and replaces 
the tissue of the renal pelvis with very little distortion of the actual renal archi¬ 
tecture Upon section, the tumor appears lobulated and has a shghtly jellow 
color and a granular consistency The mtrapehnc portion has a complete capsule 
with no endence of invasion of the renal substance ” On rmcroscopic study, “the 
renal parench 3 ma is essentially normal histologically The tumor is composed 
of two sepal ate elements which are intermingled One is a rich vascular network 
of large, weU-developed vessels, many of wffiich are of the arteiial type These 
show a periendotheliomatous proliferation of myeloblastic cells The stroma of 
the tumor is fat of the adult type wnth some interspersion of fetal type fat cells 
Diagnosis Angiomyolipoma of the kidney (hamartoma) ” 

The convalescence was une\cntful and the patient was discharged on the 
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se\enth postoperatu e da\ T\\entj -tw o months postoperatn eh the patient is in 
good health with normal h 3 'pertrophA and function of the reniaimng kidnej The 
lung fields are clear and all tests for tuberculosis ha\ e been negatn e 

Case 2 A Slw ear-old nhite man nas adnutted mth a chief complaint of nght 
flank for 36 hours which began suddenh one night and radiated to the nght lower 
quadrant The pain was sei ere and accompanied bj nausea and i omitmg, chdls 
and fei er He n as obsen ed for the possibihtj of a lesion m the abdomen re- 
quirmg surgeri, but the pain subsided in approvimatelj four dal's and a mass 
m the nght flank nas then felt He was seen m consultation and e\cretorj uro¬ 
grams were mconclusii e, shomng some deformiti of the nght kidnei Eighteen 
months pnor to admission, the patient was hospitahzed 6 dais because of a 
bummg sensation m the nght flank and the suspicion of infectious hepatitis 
The pam agam appeared 2 months pnor to admission but subsided spontaneouslj 
There were no unnarj sj-mptoms An appendectomi nas done 6 months pnor 
to admission, and the general health was fair, e\ en though he was moderatelj 
under weight The phj sical e.\amination shon ed a thm, i oung male, not acutelj 
ill There n as a poorlj defined mass fillmg the nght upper quadrant n hich mo\ ed 
sluggishli upon respiration and which was mildly tender There were discrete 
and small, shotti nodes in both ingmnal regions, while the remamder of the 
ph} sical ex ami nation was not contnbutorx The unne nas negatn e for albumin 
and sugar, the specific grant! nas 1 017, and microscopic exammation showed 
white blood cells inth no red blood cells seen per high drx field The hemoglobm 
was 14 1 gm and a hematocnt on admission of 44 mm with no elei ation of the 


white blood count A phenol red kidne 3 function test shoued good excretion 
of the d 3 e m 1 hour with a good cun e, and an excreton urogram showed a soft 
tissue mass 7 cm m diameter ansmg from the lower pole of the nght kidney 
along its medial aspect This nas dinded from the renal shadow b 3 ' an incisura 
of 1 cm while the function of both kidne 3 S was good, but the nght renal pelns 
and the proximal portions of the lower cal 3 ces could not be nsuahzed Apparentl 3 


some compression w as present, thus gii-mg an impression of a large tumor mass 
Tpon admission to the hospital the patient was restmg comfortabl 3 ’^, and the 
foUowmg da 3 a combmed excretory urogram and retropentoneal air injection 
were performed (fig 2), as a retrograde px elogram of the nght kidney had been 
made pnor to admission A diagnoas of a renal tumor was made and a nephrec- 
tomx accomplished the followmg day Under spmal anesthesia, a nght flank 
mcision was made ox er the twelfth nb Smce the kidnex lax high m the abdomen 
the nb was resected without entenng the pleural caxntx , the kidnex was readil 3 ' 
x-isuahzed and appeared normal except for a large mass 9 cm m diameter which 
xxas hght tan colored, and extendmg oxer the antenor surface were three large 
xems The kidnex and mass were readiK dissected down to the pedicle which was 
onlx moderatelx adherent On pathological studx the specimen weighed 398 cm 
It was somewhat distorted in shape bx a large tumor mass that occupied the 
lower medial pole This tumor was xvell circumscnbed and measured 9 cm m its 
greatest diameter It was of ex st.c consistence on palpation, but upon sectionmg 
It there was a solid tan color and finelx granular connstencx throughout Hong 
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Fio 2 Combined excretory urogram and retrorcctnl owgen insufflation shoiiing space 
consuming lesion and tumor mass of fibroma 

the lowei pole weie nregular areas of hemorrhagic necrosis involviug about 
twenty per cent of the tumor mass The renal pelvis was distorted by the tumor 
with no mvasion thereof, and the wall moved freelj’’ over the capsular surface 
The kidney otherwise appealed grossly normal and there -was no involvement of 
the renal vem On microscopic study, the tumor v as qmte cellular and composed 
of spindle-shaped cells resembhng fibroblasts There was no definite pattern and 
numerous small blood vessels were present There was some variation m nuclear 
size, but mitotic acti'vity was not noted Because of the lack of invasive tendencies 
and absence of growth acti'vity, it was felt that this will probably behave as a 
bemgn tumor Diagnosis “Fibroma of the kidney ” 

The convalescence was uneventful and the patient discharged on the fifth post¬ 
operative day Eighteen months postoperatively there is no local nor metastatic 
recurrence of the tumor 


COMMENT 

Hamartoma or angiomyohpoma is a rare tumor of bemgn character It is usu 
ally found at autopsy and frequently associated mth sclerotic tuberculosis 
Apprommately twenty cases have been repoiied to date at surgery and 
tumors are seen mostly m the latter decades of hfe, the youngest case report 
was 3 years of age In om case, this tumor was piesent vuthout any e'vidence o 
associated sclerotic tuberculosis, and was of unusually large size, but typical m 
its gross and microscopic appearance (fig 3) shovnng three distinct tissue struc 
tures (adipose tissue, smooth muscle, and vascular elements) Fibioma of t e 
kidney is exceeding^’- laie when seen of sufficient size to produce s 3 Tnptoms 
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Fig 3 3., gross 'airgica\ specimen sagntal section, shoicing t\-pical areas of adipose 
tissue and hemorrhage B photomicrograph with main constituents of angiomi ohpoma 

Kretschmer reviewed the hterature m 1933 and found that 11 cases had been 
reported, m the past i ear, Chauvin reported a case of an enormous fibroma with 
an associated febrile response Fibromas of a few mdhnietere m diameter are 
often seen mcidentalli at necropsr, ansmg most commonlv m the renal medulla 
In the second case, gross evaniination showed no definite capsule, as is usually 
seen m benign tumors but it otherwise had the typical appearance of a fibroma 
It 15 not particularb remarkable for its aze alone, as one tumor from the renal 
paTench\-ma is reported h\ Gordon to bar e weighed 22 pounds, and tumors up 
to nearly 70 pounds haA e been reported in the pennephnc tissue In fibromas, 
the microscopic picture is capable of wide \ anation from a dense sclerotic and 
h} ahmzed structure to that of loose edematous tissue e\ en progressmg to mucoid 
degeneration The presented case lies somewhere between the two extremes 
(fig 4) These two rare tumors are of mterest for several reasons The\ both 
showed space-consummg lesions, and were diagnosed without difficult} as distor¬ 
tion was present and persistent upon pielography It is mterestmg to note that 
onU one of the tumors produced hematuria and pinna, this, howei er, was more 
confusing than helpful and the insufflated on gen in the retropentoneal studies 
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Pir 2 Combined e\cretorj urogram and retrorectal o\j gen insufflation showing 

consuming lesion and tumor mass of fibroma 


the lower pole were irregular areas of hemorrhagic necrosis invohnng a ou 
twenty per cent of the tumor mass The renal pehns t\ as distoi-ted by the t^o'' 
with no mvasion thereof, and the wall moved freely over the capsular surface 
The kidney othertnse appeared giossl}'' normal and theie was no mvolvenien^ 
the renal vem On microscopic studj’’, the timior ivas quite cellular and compo- 
of spmdle-shaped cells resembling fibroblasts Theie was no defimte pattern an 
numerous small blood vessels w ere present There w^as some vanation in nuc e 
size, but mitotic actinty was not noted Beeause of the lack of invasive tendencies 
and absence of growth actiAuty, it w as felt that this wall probably behave as a 
bemgn tumor Diagnosis “Fibroma of the kidney ” 

The convalescence w'as uneventful and the patient discharged on the fift ^ 
operative day Eighteen months postopeiatively there is no local nor metasta i 
lecuirence of the tumor 


COMMENT 

Hamartoma or angiomyohpoma is a rare tumor of benign character It 
ally found at autopsj- and frequently associated with sclerotic tuberc oa 
Approximately twenty cases have been reported to date at surgerj’^ an 
tumors are seen mostly m the latter decades of life, the 5 mungest case repo 
was 3 years of age In our case, this tumor was present without an}" en ence 
associated sclerotic tuberculosis, and w"as of unusually large size, but tyPi™ 
its gross and microscopic appearance (fig 3) showang three distinct ^ssue 
tme^ (adipose tissue, smooth muscle, and vasculai elements) /^broma of tho 
LTej .lexceeingb. r.re ,hen «t .ufBc.ent to produce symptoms 
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Fig 3 gross surgical specimen, sagittal section, shoiring t\-pical areas of adipose 
tissue and hemorrhage B, photomicrograph with mam constituents of angiomj olipoma 

ICretschmer renewed the hterature m 1933 and found that 11 cases had been 
reported, in the past year, Chaunn reported a case of an enormous fibroma with 
an associated febrile response Fibromas of a few nulhmeters m diameter aie 
often seen mcidentallj at necropsj’", arising most commonlj m the renal medulla 
In the second case, gross exammation showed no definite capsule, as is usually 
seen m benign tumors, but it otherwise had the typical appearance of a fibroma 
It IS not particularlj remarkable for its size alone, as one tumor from the renal 
parenchyma is reported by Gordon to haie weighed 22 pounds, and tumors up 
to nearly 70 pounds ha^ e been reported in the pennephnc tissue In fibromas, 
the rmcroscopic picture is capable of wnde \ anation from a dense, sclerotic and 
hj alinized structure to that of loose edematous tissue even progressmg to mucoid 
degeneration The presented case hes somewhere between the two extremes 
(fig 4) These two rare tumors are of interest for seieral reasons They both 
showed space consunung lesions, and were diagnosed mthout diSicultj as distor¬ 
tion was present and persistent upon pjelographj It is interesting to note that 
onlj one of the tumors produced hematuria and pj una, this, howei er, was more 
confusing than helpful, and the insufflated oxj gen in the retropentoneal studies 
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Fig 4 A, sagittal section tlirough surgical specimen shoinnggrosslj homogeneous naturt 
of tumor B, photomicrograph through tumor area which was composed almost entirel) of 
fibrocj tes 



Fig 6 Combined retrograde pj elogrnm and rectorectal ox"} gen insufflation Lateral vieic 
gives full outline of space consuming carcinoma 

diffused completelj' around the fibroma outlimng it clearly In mahgnant tu 
mors of this size, with extension to the surrounding tissue, the oxygen usually 
does not give a cleai outline While this is a helpful observation, it cannot be 
considered a highly accurate adjunct to differential diagnosis betv een benign and 
mahgnant tumors of the kidney It is further noted that both of these tumors 
occurred in young people The hamartoma is the nex-t to the youngest age on 
record (12 years) Thej^ both presented symptoms referable to a renal tumor, 
starting with flank pam of marked intensity which vas typical of renal origin 
This pain was caused by hemorrhage into the tumor and immediate surrounding 
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tissues, producing tension on the pen- and paranephiic structures The differ¬ 
ential diagnosis in both cases nas between mahgnant tunior or benign C 3 ^st ihe 
most probable preoperatn e diagnosis m the 12-j'ear-old child w as an erobrjmnal 
adenomyosarcoma (Wilms’ tumor), but a diagnosis of a benign tunior was made 
preoperatiA ety m the case of the fibroma A third patient not reported here, but 
28 j ears of age, w as seen w ith the history of left flank pain and intermittent 
hematuria for a duration of 18 months This was promptlj"" diagnosed a benign 
tumor particular!j' when a large mass was palpated and an irregular fiUing defect 
was seen upon retrograde p 3 mlograph 3 ’ (fig 5) This proved to be a clear-cell 
carcinoma of the renal parench 3 ma inth no gross endence of metastases 


SUMMAKl 


A case of angiohom 3 mma (hamartoma) of the kidney is presented m a 12- 
year-old girl, and one of a large fibroma of the kidney is reported in a 33-3mar- 
old man These cases are of mterest because of 1) the rarity of both tumors, 2) 
the youth of both patients, particularl 3 ’^ the one noth the hamartoma, and 3) the 
fact that tumor w as diagnosed preoperatii el 3 ’^ and a surgical specimen obtained 
m each case 

The hterature has been renewed and these 2 cases are considered w orth 3 " of 
addition 
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RESULTS OF NEPHRECTOMY IN HYPERTENSRT: PATIENTS 


GERSHOM J THOMPSON 

Fro?ii Ihc Section of Urology Mayo Clinic and Mayo Foundation, 
Rochester, Minn 


Since Butlei’s' oiiginal article (1937) desciibmg e\cellent reduction of hyper¬ 
tension by excision of an atiophied kidney, many papers on this subject haie 
appealed One of the earlj'- studies was that of Barkei and Waltere,^ who de 
tailed the lesults m 5 cases obseiwed at the Mayo Clmic More recently, BaikeP 
outlmed the results of surgical treatment for umlateral renal disease m 100 
patients who had hypertension and stated that the results 2 or more years after 
nephrectomy iveie good in 45 per cent, fair m 19 per cent and poor m 27 per 
cent, 9 per cent of the patients had died Braasch'* ® also has written on this 
subject 

Smith,® m 1948, reviewed the hteratuie up to that time and presented an 
analysis of 242 cases reported by^ various authors He concluded that good results 
had been obtained m only 19 per cent of all cases m w’hich umlateral nephrectomy 
had been pertoimed in the hope of permanently reduemg hypertension He &- 
pressed the luew that conclusions legarchng good effects could not be draim until 
the patient had been follow'ed for at least 1 j^eai, durmg w'hich time the blood 
pressure should remain at oi below^ a level of 140 mm of mercury systohe and 
90 diastolic 

While one might speculate how one can select the particular patients who will 
be improved by nephrectomy^ so that useless operation can be avoided in others, 
no data exist that ivill pioinde reliable answers Schroeder and Fish,^ in 1910, 
suggested the ciitena of recent onset of hy'peitension, unilateral renal mvolve 
ment wuth dmmnshed renal function, noimal function m the other kidney'’, ab 
sence of retimtis and the piesence of a persistently'’ mcreased blood pressure 
To these criteria Perlmuttei and Hermami® suggested adding that the kidney 
to be removed should be gieatly'^ reduced m size Some years ago, as a co-author 
wuth Peaiman and Allen, I® made the statement that, “Statistical studies deal- 
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mg ^\lth the question of relationslup of leiial disease to hypertension aie like y 
to be misleading In our estimation, the question can be answered accuratel}^ 
m one way only by determining the effect on hypeitension of ienrol al of suigical 

lesions of kidneys ” 

PRESENT STunr 

The present article gives data concemmg a consecutiie series of cases ob- 
sen ed at the hlaj o Chnic from 1940 through 1954 It includes some of Barkei’s 
cases but not the earhest ones In addition to the effects following removal of 
atrophic kidnejs, the effects of nephrectomy done for hjqrertensive patients 
mth a r ariety of other renal diseases will be summarized 

Almost 3,000 patients were subjected to unilateral nephrectomy at the clmic 
durmg the 15-year penod just mentioned A diagnosis of hypeidension was made 
preoperatnely in 344 (about 11 per cent) The records of these patients were 
studied For several reasons, 7 patients were not mchided m the stud}' 

Of the 337 remammg patients (194 females and 143 males) w ho w ere subjected 
to nephrectomj, 39 had renal tumors, each of 119 had a kidney that either was 
atrophied or hypoplastic and the remammg 179 had rarious renal conditions, 
such as hydronephiosis, tuberculosis, calcareous pjrelonephntis, mcludmg stag¬ 
horn calculus, renal cysts (but not congenital polycj'stic disease), pyonephrosis, 
subcapsulai calcified hematoma and aneurj'sm of the renal aiterj' 

The diagnosis of hvpertension in these cases w as made by an intennst after 
complete study Hypertension was recoi-ded as mild m some cases but m the 
large majontj it was moderate and sometimes sereie m character No case m 
which the diagnosis was questionable has been mcluded 

In dcternunmg the results after nephrectomy, the opinion as to the effect on 
the patient’s blood pressure m the majontj of cases w as that expressed m the 
records bj both internists and surgeons at tlie time they had charge of the 
patient 

A large majontj of the patients who were thought to have obtained a good 
effect were rc-eNaimned some years later at the clinic and the determmations 
of blood pressure often weie made by the same physician w'ho examined them 
preoperatn clj 

In determining the results of surgical treatment, a good early effect does not 
mean that the blood pressure merely decreased 40 or 50 mm of mercurj' from 
extrcmoh high lei els and remained abo\e 140 mm sjstohc, it means, on the 
conlrarj, that the pressure Im eled off at ralues less than 140/90 and stayed there 
until the patient had reeoi ered from the operation, had left the hospital and 
was dismissed from the clinic Good late effects were listed according to Smith’s 
definition, the blood pressure in these patients remained at a level below 140/90 
for more than a c car and m some instances up to 14 c ears after opei ation 

UESUETS 

Of the 19 patients with tumors, 34 had hjpemephromas, four had epitheliomas 
of the renal peh is and one had an encapsulated neurofibroma A good earlj 
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Since Butler’s' original article (1937) desciibmg excellent reduction of hyper 
tension by excision of an atrophied kidney, many papem on this subject have 
appeared One of the eaily studies was that of Barkei and Walters,’ who de¬ 
tailed the lesults in 5 cases obseived at the Maym Clinic More recently, Barker* 
outlined the lesults of surgical tieatment for unilateral renal disease in 100 
patients who had hypei tension and stated that the results 2 or more 3 ^ears after 
nephrectom}'- were good in 45 per cent, fan in 19 per cent and poor in 27 per 
cent, 9 pel cent of the patients had died Braasch* ^ also has written on this 
subject 

Smith,® in 1948, leviewed the hteiatuie up to that time and presented an 
analysis of 242 cases repoi ted by various autlioi s He concluded that good results 
had been obtained m only 19 per cent of all cases m which imilateral nephicctomj 
had been performed m the hope of permanentl}’^ reduemg hy'peitension He ex 
pressed the view that conclusions regarding good effects could not be drawn until 
the patient had been followed foi at least 1 yeai, durmg vluch time the blood 
pressure should remain at or below a level of 140 mm of mercurj' s 3 ^stolic and 
90 diastolic 

While one might speculate how one can select the particulai patients w'ho will 
be impioved by nephrectomy so that useless operation can be avoided in others, 
no data exist that w^ill pi oxide lehable answ'ers Schroeder and Fish,’ in 1910) 
suggested the critena of lecent onset of h 3 ’^pertension, unilateral renal mvolve 
ment with diminished leiial function, noimal function m the other ki(lne 3 ', ab¬ 
sence of retmitis and the presence of a peisistentl 3 '^ mcreased blood pressure 
To these cnteiia Perlmuttei and Hermann® suggested adding that the kidney 
to be removed should be greatly reduced in size Some 3 mars ago, as a co-author 
with Pearman and Allen, I® made the statement that, “Statistical studies deal 
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RESULTS OF XEPHRECTOMT FOR HVFEKTENSIOX 


mg the questvoa of relationship of renal disease to hi pertension are hkeh 
to be misleading In our estimation, the question can be ansnered acciirateli 
m one nai onh bi detemnmng the effect on hi-pertension of reraoi al of surgical 
lesions of kidnei s ” 


PRESEVr STXDl 

The pre^nt article gn es data concerning a consecutii e senes of cases ob- 
sened at the Maio Clinic from 1940 through 1954 It mcludes some of Barker’s 
cases but not the earliest ones In addition to the effects follonang reraoi al of 
atropine ladnei s, the effects of nephrectomi done for hi-pertensii e patients 
inth a 1 aneti of other renal diseases inU be siiramanzed 

Almost 3,000 patients were subjected to unilateral nephrectomi at the cbmc 
dumig the lo-i ear penod just mentioned A diagnosis of hi'pertension n as made 
preoperatii ell m 344 (about 11 per cent) The records of these patients i\ere 
studied For sei eral reasons, 7 patients is ere not mcluded m the studv 

Of the 337 remaimng patients (194 females and 143 males) who were subjected 
to nephrectomi, 39 had renal tumors, each of 119 had a kidnei that either was 
atrophied or hi-poplastic and the remaming 179 had i anous renal conditions, 
such a' hi dronephrosis, tuberculosis, calcareous pi elonephntis mcluding stag¬ 
horn calculus, renal cists (but not congemtal policistic disease), pionephrosis, 
subcapsular calcifaed hematoma and aneurism of the renal arten 
The diagnosis of hi'pertension in these cases was made bi an intermst after 
complete studi Hi'pertension was recorded as nuld m some cases but in the 
large majonti it mas moderate and sometimes sei ere m character Xo case in 
mhich the diagnosis was questionable has been mcluded 

In doternniung the results after nephrectomi, the opinion as to the effect on 
the patient s blood pressure m the majonti of cases mas that expressed in the 
records hi both mtermsts and surgeons at the time thei had charge of the 
patient 

\ large majonti of the patients who were thought to haie obtained a good 
effect were re-exaunned some lears later at the chnic and the determinations 
of blood pressure often were made bi the same phisician who examined them 
preoperatii eh 

In detemnmng the results of surgical treatment, a good earli effect does not 
mean that the blood pressure mereh decreased 40 or 50 mm of mercuri from 
extremeh higli lei els and remamed aboie 140 mm si stoke, it means, on the 
contran that the pressure lei eled off at i alues less than 140 /90 and <=tai ed there 
until the patient had reemered from the operation had left the hospital and 
wa'- dismissed from the clinic Good late effects were listed accordmg to South’s 
definition the blood pressure m these patients remamed at a lei el below 140/90 
for more than a i car and in some instances up to 14 1 ears after operation 




Of the 19 patients inth tumors, 34 had hi pcniephromas, four had epithehonias 
of the renal pelns and one had an encapsulated iieurofibronu V good earli 
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Since Butlei’s* original aiticle (1937) dcsciibing axcellent reduction of hyper 
tension by" excision of an ati opined kidney", many papers on this subject haie 
appealed One of the eaily" studies was that of Baiker and Walters,* who de¬ 
tailed the lesults in 5 cases obsei ved at the Mayo Clinic More recently, Barked 
outlined the lesults of surgical treatment for unilateral renal disease m 100 
patients iiho had hy"pei tension and stated that the results 2 or more years after 
nephrectomy weie good in 45 pei cent, fan in 19 pei cent and poor in 2i per 
cent, 9 pel cent of the patients had died Braasch^ ‘ also has written on tins 
subject 

Smith,® 111 1948, leiiewed the Jiteratuie up to that time and presented an 
analysis of 242 cases leported by" various authors He concluded that good resu s 
had been obtained ui only 19 pei tent of ail cases m which unilateial nephrectom) 
had been perfoimed in the hope of peimanently" reduemg hypeitension 
pressed the view that conclusions regaidiiig good effects could not be draini un 
the patient had been followed foi at least 1 yeai, diiruig which time the bo 
pressure should lemain at or below a level of 140 mm of mercury systolic an 
90 diastolic .. 

While one might speculate how one can select the particular patients who w 
be improved by" nephrectomy so that useless operation can be avoided in ot e , 
no data exist that w"ill pioi"ide lehable answers Schroedei and Fish,’ ml > 
suggested the ciitena of recent onset of hypertension, unilateial renal mvo\ 
ment w'lth diminished leiial function, noimal function in the other kidney", a 
sence of retimtis and the piesence of a pereistently increased blood pressure^ 
To these cnterin Perlmuttei and Hermann® suggested adding that the ki nQ 
to be lemoved should be greatly ieduced m size Some years ago, as a co-au o 
W'lth Pearman and Allen, I® made tlie statement that, “Statistical studies ea 
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mg Rith the questiou of relationship of renal disease to hypertension aie like y 
to be misleading In our estimation, the question can be answered accurately 
m one ivai onlj by determining the effect on hjTertension of remor al of surgical 
lesions of kidners ” 


PRESEXT STUn\ 


The present article goes data concemmg a conseciitue series of cases ob- 
«ened at the :Ma 3 o Clmic from 1940 through 1954 It mcliides some of Barker’s 
cases but not the earhest ones In addition to the effects followang remor al of 
atrophic kidnecs, the effects of nephrectomy done for hrpertensne patients 
with a r aneti of othei renal diseases will be summanzed 

Almost 3,000 patients were subjected to unilateial nephrectomj at the cbnic 
durmg the 15-j ear period just mentioned A diagnosis of hiiiertension w as made 
preoperatii eb in 344 (about 11 per cent) The records of these patients w ere 
studied Tor seieral reasons, 7 patients were not mcluded m the studi 

Of the 337 remaimng patients (194 females and 143 males) w ho w ere subjected 
to nephrectomi, 39 had renal timiors, each of 119 had a kidnei that either was 
atrophied or hiiioplastic and the remaining 179 had i anous renal conditions, 
such as hidrouephiosis, tuberculosis, calcareous pj elonephritis, including stag¬ 
horn calculus, renal cjsts (but not congemtal poh cystic disease), pyonephrosis, 
subcapsulai calcified hematoma and aneunsm of the renal arteiw' 

The diagnosis of hr pertension ui these cases w as made bj an mtenust after 
complete studr Hr-pertension was lecorded as mild m some cases but m the 
large majontr it was moderate and sometimes serere m character No case ua 
which the diagnosis was questionable has been included 
In deternumng the results aftei nephrectomr the opinion as to the effect on 
the patient’s blood pressure m the majontr of cases was that expressed in the 
lecords hr both mtemists and surgeons at the tunc the\ had charge of the 
patient 

\ large majontc of the patients who were thought to hare obtained a good 
effect were re-examined some rears later at the chmc and the determmations 
of blood pressure often were made bx the same phjsician who exammed them 
preopcmtir cb 


In deternnmng the results of surgical treatment, a good earlr effect does not 
mean that tlic blood pressure merelj decreased 40 or 50 mm of mercuo from 
extromelr high lex els and remained aboxe 140 mm sjstohc, it means, on the 
contrarx, that the pressure lex eled off at x alues less than 140/90 and sta} ed there 
until the patient had recox ered from the operation, had left the hospital and 
xxas disniis,.^ from the dime Good late effects were listed according to Smith’s 
definition the blood pressure m these patients remamed at a lex el below 140/90 
for more than a x ear and iii some instances up to 14 x ears after operation 


RFSEXTS 


of 


Of the W patients xx ilh tumors, 34 had hx peniephromas, four had epitheliomas 
le renal pclxis and one had an encapsulated neurofibroma A good earlj 
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effect on the hypei tension nas observed in 12 of these patients (31 per cent) 
Aftei a year, howevei, onlj'' 5 patients (13 per cent) had normal blood pressure, 
foui of these 5 patients had hypeniephiomas and one had an epithelioma of the 
lenal pelvis 

In tins series of 337 patients, 29 undeiment sympathectomy in addition to 
nephiectoniy In the opmion of the physician, the uiologist and the neurologic 
surgeon, tlus combined operation provided the best chance foi relief of the h^'per 
tension Nineteen of these patients had atrophic py^elonephritis and 10 had other 
types of unilateral renal disease 

The difficulty of evaluating the lesults of nephrectomy m patients subjected 
to these combined operations is apparent In fact, such evaluation probably is 
mipossible However, if only a imilatcial sympathectomy and nephrectomy are 
performed and the blood piessure decreases to a nornml level, Uihlem'“ has 
stated that this good effect probably^ is obtained fiom excision of the kidney Uni 
lateial symipathectomy vas combined mth nephrectomy m 10 of these 29 pa 
tients Three of these patients had excellent lesults, tv o of the tliree had atrophic 
pyelonephutis and one had nonatiophic py'elonephntis vith calcuh Additional 
patients who were benefited veie mcluded ui the 19 for vhom bilateral two- 
stage sympathectomy’' as veil as unilateral nephiectoniy vas done These cases 
vill not be analyzed further because of the difficulty m theu ei aluation 

Kxcludmg from furthei study the 39 patients with renal tumors and the 29 
vho had a combmatiou of sympathectomy'^ and nephrectomy, there reniaui 100 
patients vith atrophic pyelonephritis and 169 vho had nuscellaneous surgical 
lenal disease 

It nught be well to dvell on liov the diagnosis of atiophic py'elonephntis is 
made and how one distmguishes betveen a kidney that has atrophied because 
of nifection oi othei causes and the so-called hypoplastic kidney Emmett and 
associates^ stated after an exhaustive remev that it v as mipractical and almost 
mipossible to attempt to chstmguish these coiichtions clmically, pathologically 
01 urograplucally mth any' degree of accuracy' I hai e, therefore, grouped all the 
shrunken kidney's m one category' 

Baiker and Walters^ noted hy'pertension ui 26 (46 pei cent) of 57 cases ui 
which a diagnosis of chrome atiophic py'elonephntis vas made uiographically 
Baggenstoss and Barkei,'- after an mtensive neciopsy' study of 84 cases of inn 
lateral renal atrophy' and 13 cases thought to lepiesent hy'poplasia, reneved the 
clmical lecords of the patients concerned and found that 40 pei cent had hyper 
tension before their death Both these studies appeal to mdicate more than a 
casual association betv een the two conditions Endence m support of this theory 
should result from a conipanson of both early' and late lesults of nephrectomy'm 
patients with atrophic kidney's and the lesulte m the group that mcludes all other 
undateral lenal disease (tables 1 and 2) These data mdicate that better results 


Uihlein. Alfred Personal communication to the author 
1* Emmett J L , Alvarez-Ierena, J J and McDonald, J R Atrophic pyelonephn 

hypertension Arch Path , 32 96&-9S2 1941 
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1 

1 

Total patitnts 

Good effect 

Poor effect 

Patients 

Per cent 

Patients 

Per cent 

ktrophic pa elonephntis 

Ml other renal conditions 

100 

169 

63 

64 

63 0 

37 S 

37 

105 

37 0 

62 2 

* One month after operation or at time of surgical dismissal 

lABLE 2 Laic* results after nephrectomy for hypertension associated icith severe 
unilateral renal disease 

Di5ca5e 

1 

! Total patients 

1 traced 

Good effect 

Poor effect 

Patients 

Per cent 

Patients 

Per cent 

\trophic pi elonephntis 

Ml other renal conditions 

w 

1 100 

35 

2a 

54 6 

25 0 

29 

75 

45 4 

75 0 


' One 3 ear or more after operation 


Table 3 Effect of nephrectomy for hypertension tn renal diseases other than 


atrophic I idney (excluding tumor) 


Disease 

Patients 

Good earlj 
effect 

Good effect 

1 to 15 \-ears 

Poor or no 
effect 

Hi dronephrosis with or without stones 
Chronic pi elonephntis with or without 

SO 

33 

15 

47 

stones including staghorn ti-pe | 

5S 

24 

8 

34 

Simple cist single or multiple 

10 

1 

0 

9 

Tuberculosis 

16 

4 

1 

12 

Miscellaneous 

5 

2 

1 

3 

Total 

169 

64* 

25 

105t 


* Twent\-two were followed less than 1 Aear 
tFort-\ seven were followed less than 1 ^ear 


are obtained after nephrectomj^ for atrophic pj elonephntis than can be expected 
after nephrectomj for other tj^pes of unilateral renal disease No pronsion has 
been made m these tables for fair results, if an 3 doubt occurred, results ivere 
classed as poor 

This arbitran dinsion mto good or poor eSects refers almost entireh to the 
blood pressure A substantial number of patients whose blood pressure did not 
decrease to normal leiels benefited greath from the operation Headaches dis¬ 
appeared and general health miproved, mam stated uneqim ocallj' that the 
ncphrectomi undoiibtedli y as responsible for such miprm ement Thei did not 
take medicine of am kmd The blood pressure m some patients remamed at a 
nomial lei cl for i ears but after 10 or 12 j ears it graduall} mcreased (for axample, 
to 1/0/110), uheroac pnor to nephrectomj it maa haae aaeraged 230/140 It 


m 
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Mould be difficult to deny that such a patient had piofited fiom operation, but 
such patients aie listed as having pool effects 

Of the patients vho had atiopine pj'^elonephiitis, 70 pei cent weie female, this 
condition, as obseived clinically, appaiently predominates in the female sex 
Benefit obtained fiom nephiectomj’- appeals to occui about ecjually m each sex 
Wheieas 80 pei cent of the patients ivho had ati opine pjmlonepliiitis vere 50 
years of age oi less, only 48 pei cent of those wnth othei conditions m ere 50 or less 
Further lexuew was made to see ivhethei the results of operation veie better in 
the 3 mungei patients in both groups than tliej'^ veie in older patients, significant 
differences could not be found 

Results 111 the xmiious types of renal disease other than atrophic kidiicv arc 
summarised in table 3 


COMMENT 

The eaity effects of removal of a diseased kichie 3 ’’ often aie extremeh" strikmg^ 
Routme pieopeiative and postopeiatnm measurements of blood pressure, 
systolic and diastolic, shoiv a rather dramatic reduction m pressure m len ' 
going to occur This geneialty takes place Mithin the fiist 2 oi 3 da 3 '’s ome iniK 
the pressure goes below the value where it finally levels off In those pa len 
wffio were not benefited by opeiation, the postoperative blood pressure usua } 
leveled off at a value near the preoperative leadmg wuthm 24 hoiii-s I 
to find a single case m which benefit wms delayed for several months but May 
occurred It appeam that the reduction in blood pressure wnll be 
early in the postoperative coume if a good permanent effect is to be secur 


nephrectomy , „{ 

All the kidneys weie subjected to careful pathologic study m ttie n ^ 
finding some histologic difference that would contrast definitely with 
m kidneys removed from patients wdio did not have ^ ° „ 

specific could be fomid In many cases, vascular sclerosis oi pionounce 
mg of the vessel wmll was obseiwed but its extent and severity weie by no 
mdicative of the results that followed operation The presence or aPsenc 
mfection apparently did not play a determining lole, lemoval of an urn’i 
hypoplastic kidney with tlun arteries sometimes produced excellent - 

wffiile excision of an mfected atrophic kidney supplied by axtiemey sc 
vessels had no effect whatever Likewuse, some patients were bene 
manently by removal of an mfected kidney contammg either multiple c 
Ta large Ighom calculus, whereas the majority of those ham.ig pract.cnll) 
identical lesions experienced no reduction of blood Pressure 

Renal damage was extensive in all the cases included m this j 

exfeption of those m which hypoplasia -- 

m the majority of mstances because of the extent of disease, , 

hypertension was associated However, m the case of small or ^ *°P^ ’ 

tLe were usually no localizing sjmiptoms to call the total 

As already mdicated, this senes represents only ‘‘bout p 
number of patients on whom nephrectomy was performed in penoa 
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consideration The remainder who had nephrectomr did not bar e hjiiertension 
In addition, mam patients mth surgical renal disease were subjected to con- 
sen atn e procedures, such as pebuolithotomi, plastic operations on the renal 
pehns, partial nephrectomi or uephrostom\ , some of these patients had asso¬ 
ciated hiTiertension The effect of these surgical procedures on the blood pressure 
has not been mi estigated recently 

One should not be disappomted or discouraged bj the aforementioned lack of 
a method for accurate selection of those patients nho would be certam to obtain 
permanent reduction of blood pressures after nephrectomi The fact remains 
that reduction or ehmmation of hj’pertension has followed nephrectomv m a 
substantial percentage of patients m whom seiere unilateral renal disease is 
present Unless specific contraindications to operation can be found, it would 
appear unwise to postpone nephrectomi for fear of not rehenng the patient of 
the distressing simptoms caused bi his sei ere hi’pertension Remoi il of a dis¬ 
eased kidnei can be accomplished with extremeli httle risk to the patient 
Furthermore, as a rule, the disease is so far adianced that no pomt exists m 
sanng the ladnei The patient has much to gam and httle to lose 

SCIDLUtl AM) COXCLUSIONS 

A studi has been made of 337 cases m which a combmed diagnosis of hi’per¬ 
tension and sei ere unilateral renal disease was made and m w hich nephrectomi 
w as performed at the Mai o Chmc dunng a lo-i ear penod 
Comparison of the results of nephrectomi for an atrophied kidnej contrasted 
with those followmg nephrectomv for other sei ere unilateral renal disease re- 
1 eals that a much better response msofar as reduction m blood pressure is con¬ 
cerned is obsen ed m the atrophic group 

Nephrectomi should be done for the hipertensne patient who has seiere 
disease m one kidnei and whose other kidnei is normal, pronded, of course, 
that other conditions which prohibit operation are absent 

Nephrectomi prondes permanent reduction of the blood pressure to normal 
lei els m at least 50 per cent of cases m which an atrophic kidnei was present 
and m about 25 per cent of eases of all other surgical renal disease with the ex¬ 
ception of tumor ’ 
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uld be difficult to deny tliat sucli a patient had piofitcd fiom operation, but 
such patients are listed as liaving pooi effects 

W the patients mIio had atiophic pj’’elonephiitis, 70 pei cent i\eie female, this 
^n 1 as obseived chnicallj’-, appaiciitl}’’ piedominates in the female sax 
^ ^ stained fiom nephiectomy appeals to occiii about equall}" m each sax 
leieas 80 per cent of the patients wlio had atiophic pyelonephntis were 50 
j ears o age oi less, onty 48 pei cent of those with othei conditions were50 orless 
urt ler renew was made to see w'hethei the lesults of operation weie better in 
e 3 oungei patients in both gtoups than they x\ ere in older patients, significant 
diffeiences could not be found 

Results m the xmiious types of renal disease othei than atiophic kidney arc 
sumnian/ed in table 3 


COMMENT 

The eaily effects of leinoval of a diseased kidne^’' often aie axtieinelj^ stnkmg 
Routine pieopeiative and postopeiative measuiements of blood piessure, both 
systolic and diastolic, show" a rathei diamatic induction in piessure when it is 
gomg to occui This gencialty takes place within the first 2 oi 3 days Sometimes 
the pressure goes below the xmlue wheie it finally lexmls off In those patients 
xvlio weie not benefited bj" opeiation, the postopeiatixm blood pressure usually 
lex^eled off at a xmlue neai the pieopeiatix e reading xvithin 24 hours I was unable 
to find a single case in which benefit was delajmd for sexmial months but finally 
occui red It appeals that the induction in blood piessuie will be appaient x'en" 
early in the postopei ative course if a good pei manent effect is to be secured from 
nephrectomy 

All the kidneys weie subjected to caieful pathologic stud}" in the hope of 
finding some histologic diffeience that would contrast definitely with the findings 
m kidneys removed from patients x\"ho did not haxrn hypertension Notlimg 
specific could be found In many cases, xrascular sclerosis or pionounced thicken 
mg of the x"essel xxall was obseiwed but its extent and seventy weie by" no means 
mdicatix"e of the results that follow"ed opeiation The presence oi absence of 
mfection apparently did not play a deteinunmg role, remoxral of an uninfected 
fiypoplastic kidney with thin aiteiies sometimes produced excellent results, 
while excision of an mfected atrophic kidney supplied by extremely sclerotic 
vessels had no effect x\hatex"er Likewise, some patients xveie benefited per 
manently by removal of an mfected kidney" contammg either multiple calciih 
01 a large staghorn calculus, xvhereas the majority of those hax"nig practically 
identical lesions expeiienced no reduction of blood pressure 

Renal damage was extensix"e m all the cases included m this senes, with the 
exception of those in w"hich hypoplasia w"a 3 piesent Nephrectomy" xvas mdicated 
m the majoiity of mstances because of the extent of disease, whether oi not 
hypertension x\ as associated How"evei, m the case of small oi atrophic kidney s, 
there xvere usually no localizing symptoms to call attention to the abnormality 
As already mdicated, this senes represents only about 11 per cent of the total 
number of patients on whom nephrectomy" was performed m the penod under 
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consideration The remainder rvho had nephrectonij chd not hai e hj'pertension 
In addition, niam patients with surgical renal chsease neie subjected to cou¬ 
sers atia e procedures, such as pelinohthotoniN, plastic operations on the renal 
pebus, partial nephrectoniv or nephrostoim , some of these patients had asso¬ 
ciated hi'pertension The effect of these <nirgical procedures on the blood pressure 
has not been mi estigated recenth 

One should not be disappomted or discouraged bi the aforementioned lack of 
a method for accurate selection of those patients uho would be certam to obtain 
pemianent reduction of blood pressures after nephrectomi The fact remams 
that reduction or elmnnation of hj'pertension has followed nephrectoniv m a 
‘substantial percentage of patients m whom seiere unilateral renal disease is 
present Unless specific contraindications to operation can be found, it would 
appear unwise to postpone nephrectomv for fear of not rehenng the patient of 
the chstressmg siTuptoms caused by his seiere hiiiertension Renioial of a dis¬ 
eased kidnei can be accomplished with evtremeh httle nsk to the patient 
Furthermore, as a rule, the disease is so far adi anced that no pomt easts m 
sanng the kidnei The patient has much to gam and httle to lose 

STr\IlLA.Rl ARD COVCLrSIO%S 

A studi has been made of 337 cases m uhich a combmed diagnosis of hiTier- 
tcusioii and set ere unilateral renal disease was made and m u Inch nephrectomj 
uas performed at the TIai o Clinic durmg a 15-vear penod 
Comparison of the results of nephrectomi for an atrophied kidiiej contrasted 
inth those foUowmg nephrectomi for other seiere undateral renal disease re- 
leals that a much better -espouse msofar as reduction m blood pressure is con¬ 
cerned R! obsen ed m the atrophic group 

Nephrectomi should be done for the hipertensiie patient uho has seiere 
disease m one kiduei and iihose other kidnei is normal, pronded, of course 
that other conditions vhich prohibit operation are absent 

Neplirectomi prondes permanent reduction of the blood pressure to normal 
lei cl'm at least oO per cent of cases m which an atrophic kidnej was present 
and 111 about 25 per cent of cases of all other surgical renal disease, with the av- 
ccption of tumor 
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THE POTENTIAL USE OF VIBRATION FOR THE DISINTEGRATION 

OF CALCULI* 

HOWARD I SUBY 

From the Afassachusells General Hospital, Boston, Mass 

Interest and experimentation for many years in the dismtegration of uruiary 
calcuh have pointed up the fact that both the physical and chemical nature of the 
calculus are of great importance Physical and chemical methods for the disinte¬ 
gration of calcuh, likewise, have both had their place m calculus therapy We have 
noted for many years that stones of essentially the same chemical composition 
have varied m their susceptibihty to dissolution Their physical characteristics 
differed Some stones were hard and some stones were soft, and the amount of 
interface varied Stones that formed rapidly, however, were usuaDy soft and 
tended to dissolve rapidly m proper solutions Fragmentation of unnary calculi 
tn mtro with its increasing surface production always has increased the speed of 
dissolution The surface area of a cube can be doubled if the cube is broken mto 
eight cubes, and quadrupled if the cube is broken mto 64 cubes The smaller the 
pieces the more grams of stone per mmute can be dissolved 

Fragmentation of calcuh is far from new Many of our oldest surgical mstru 
ments have been designed to accomphsh this very phenomenon, and thus m cer 
tain selected cases spare the patient from open smgery The various hthotntes, 
dependent on the personal factor of the operator, have done and are domg a good 
job 

Vibration for the dismtegration of stones or hard objects has long been a popu 
lar engineermg maneuver The jack hammer used in wreckmg is a typical exam 
pie The same principle is used m orthopedic surgery with the cast cutter The 
efEciency, however, of the cast cutter and jackhammer is based upon 1) the 
relative vibratory effect and the strength of the tool, and 2) the relative stabihty 
of the doomed product The back and forth vibration of the cast cutter head on 
the hard and immobile plaster cast causes the plaster of Pans to dismtegrate, 
whereas the soft tissue underneath which is not ngidly firm or fixed is relatively 
unaffected Writmg on glass has utilized this same pnnciple The use of this 
same prmciple for the disintegration of calcuh seemed worthy of consideration, 
and in 1946 some mterest and woik m this direction were started 

A consideration of vibration naturally entailed at the outset a consideration o 
frequencies The energizing vibration to be harnessed for expermientation could, 
dependmg on frequency, be 

1) Some in the audible range below fifteen thousand cycles per second vuth a 
relatively low coefficient of disintegration, but with a relatively small heat prob 
lem and with lelative safety, or 

2) Ultrasonic in the inaudible range of fifteen thousand cycles per second (15 KcJ 
and up Frequencies as high as five hundred million cycles per second have been 

Read at annual meeting ofAmencan Association of Gem to Vnaar\ Surgeons, Ostemlle, 

Engnmenng and technical assistance from the Ra} theon Manufacturing Co 
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Fig 1 Working elemeat rath modified radon teed unplanter and tip 

developed C!pe^mentaU^ (Karlin, B Ultrasonics New York McGraw-Hdl 
fc Co 1949) Energizing forces in this range have a relatn elv high coefficient of 
disintegration but generate considerable heat vhich creates a difficult ^etv 
problem Ultrasomcs hai e proved their efficiency in industiy as in machine tool 
and die production the coagulation of mine dust and m manj- other diversified 
practical fields 

EniTsiomng the usefuLuess of such a vibrating tool for impacted prostatic or 
bladder calcuh m diverticula or even possiblv for impacted ureteral calcuh, an 
instrument ivas de^^sed m November 1946 utihzmg a glass ■writer The ■workmg 
element ivas made bj the Burgess llbro-Crafters Incorporated of Gra^ slake, 
lUmois, and nbrated m the some range of thniy -six hundred strokes per mmute 
The problem of transmitting this force to a remote object tras partialiv answered 
bi utihzmg a modified radon seed unplanter—a coiled ■wire sheath 'with a Monel 
inre obturator (fig 1) \ triangular cone-shaped steel head was used on our ong- 
vnal instrument as the cutting tool Holdmg anj t'qie of calculus m one s hand 
or on a firm surface it became simple to fragment it qmcklv and eompleteh b% 
c\-po=ing the piece, then pieces of stone to the mbratmg tool Xo pam nor endence 
of soft tissue damage could be noted on the hand The instrument seemed to hat e 
ment it did not cause undue heat, and it performed well in i liro With the ab- 
=f'nce of heat m the sonic range a sheath was not eompleteh necessary The fne- 
tion between an obturator and the «heath obnouslv did influence the efficient 
of the cutting tool but it did protect the ureter from heat in cases ■where higher 
inK(uoncics were used Ifig 2) 

rolloinug the^ prelmiman experiments attempts were made to dismtegrate 
iinii'in calcuh (calcnmi oxalate) which had been placed in autopsy specimens 
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Fig 2 A, no sheatli in sonic range B, sheath for insulation mth high frequeno} 




Fig 3 A, vibrating tool touching stone in autopsj specimen 5 , after 3 minutes so 
low frequenc\ vibration 

Actual urinary stones had been placed m the loner tliiid o( the 

vibrating tool was passed up to a point contacting the stones Itwasa 

Ture that part of our sho.tconungs and potential ddiieulties W”™" 

Sir lubraL was worhiug well, but the effiineney of ‘be »pe™e^ 
below that of the m intro experiments when the stone was held ngi } 
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soft and malleable, and the stone rnitb the surroundmg ureter were all mbrating 
together with the workmg-nose of the instrument with but very httle fragmenta¬ 
tion taking place If the stone n as not slowly pushed up the ureter, or if the 
instrument did not b 3 ^ass the stone, some good effect was obtamed, but this 
effect was of poor efiiciencj’’ Figure 3 is a roentgenogram of an autops 3 '' specimen 
with the nbrator m contact with a calcium ovalate ureteral stone This stone 
was completely fragmented b 3 '^ mampulation for three or four mmutes 
This some mbratmg instrument was first used on a patient on October 16,1947 

CASE KEPORT 

W C , M G H No 1816, a 48-3'-ear-old man, had an external urethrotomy in 
1932 for a urethral stneture Smee that time he had had recurrent prostatic and 
bladder calcuh, with calcuh m diverticula He was adnutted to the Massachusetts 
General Hospital on October 10,1947 and on October 15 many of the stones v ere 
removed from the bladder Sei^eral, howeier, m diverticula were maccessible, 
and it was beheved that these might be disintegrated with our new tool On 
October 16, 1947 these stones (fig 4) were disintegrated by nbration 
Subsequent use of this mstrument on low ureteral stones seemed to mdicate 
that this frequency tended merel 3 '^ to push the stone back up the ureter, or to 
nbrate the stone with the surrounding tissues The potential of the mstrument 
still remamed ver 3 ’' questionable, and m earl 3 ’^ 1947 the help of Dr Fa 3 ’' of the 
Massachusetts Institute of Technology was sohcited Inquiry into the potential 
of ultrasomc nbration was made, but most of the experts seemed to thmk (and it 
later became verified) that heat could become a reall 3 ' difficult problem In some 
rather crude experiments I was never thorough^’- impressed that the mcrease m 
frequency gave enough more fragmentation to justify the heat, but these experi¬ 
ments V ere never earned out to the pomt of proof at that time 
Further work is now being carried out at the Ra 3 i:heon hlanufacturmg Com¬ 
pany 'WTiereas the most ideal goal to seek might be the disintegration of calculi 
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by extremely high frequencies transmitted to the stone through the urine or some 
other hqmd introduced mto the urmary tract, or directly through the surround 
mg soft tissues, it has seemed to me that w e imght probably have more immediate 
“potential” usmg lower frequencies until we have learned more about tissue 
damage Ultrasonic inbration can be produced by several methods—electrical 
excitation of barium titanate, quartz crystals, and certam other metals We 
have used the method emplopng an electncally excited mckel stack Each 
mckel plate is separated from the next plate by a coat of mckel oxide, and vibra 
tion occurs outward from the center to a nodal pomt This inbration is trans 
mitted through a tool cone, and a Monel wire on the tool cone acts as the test 
cuttmg tool Selection of the transmittmg wire is of considerable importance, as 
it IS imperative to get a substance that is somewhat malleable but that cannot 
be compressed too much by any form of stress We have utdized both tungsten 
and Monel wires, smgle or multiple, for this purpose For our basic engmeer 
experiments we have used smgle Monel ivires Construction of the drill head is 
also of great importance We have used square, round, and pomted types, sohd 
and hoUow Lamport and Newman have felt that a hollow type of drill head is 
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Fig 6 4, smooth drilling evpenraent cur\e B, irregular dnllmg evpennient c 
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-OR^ERAL ORIFICE 


V^bladder neck 


L—URETHRA 


Fi( 7 A plnster of Pan^ mold with imbedded anculatcd sheath R 
drawing of leads from sheath to thermocouple fcuiaica sncatli if, diagrammatic 

much more efficient than a solid drill head, and that it tends to at oid t eerma olT 
the stone ^ 


mat 


1^0 hc«» made lo procure o substance nhoso conswenci -ipproM 
,tc~ titn, „t , mlc^n, .o ll.at cnrerulb controlled crpenn.cnts ,o determmeX 
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by eTtremely high frequencies transmitted to the stone through the urme or some 
other hqmd introduced mto the urmary tract, or directly through the surround 
mg soft tissues, it has seemed to me that we might probably have more immediate 
potential” usmg lower frequencies until we have learned more about tissue 
damage Ultrasomc nbration can be produced by several methods—electrical 
excitation of barium titanate, quartz crystals, and certam other metals We 
have used the method employing an electrically excited mckel stack Each 
nickel plate is separated from the next plate by a coat of mckel oxide, and nbra 
tion occurs outward from the center to a nodal pomt This vibration is trans¬ 
mitted through a tool cone, and a Monel inre on the tool cone acts as the test 
cuttmg tool Selection of the transmittmg wire is of considerable importance, as 
it IS imperative to get a substance that is somewhat malleable but that cannot 
be compressed too much by any form of stress We have utilized both tungsten 
and Monel wires, smgle or multiple, for this purpose For our basic engmeer 
experiments we have used smgle Monel wures Construction of the drill head is 
also of great importance We have used square, round, and pom ted types, sohd 
and hollow Lamport and Newman have felt that a hollow t 3 q)e of drill head ib 




Fig 5 A, smooth dnlhng expenment curve B, irregular drilling expenment curve 
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Fig 6 ESect of varying amplitudes at constant frequency (2o,000 CPS) 





much more cfficiciu than a solid dnU head, and that it tends to aioid leenn- ofT 
tlic stone ~ 


Vttcmpfs hate been made to procurc a substance uhose consistenci innmx, 
mate- that of i cahulus so that cnrctulh controlled expenments to det^nnme the 
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by extremely high frequencies transmitted to the stone through the urme or some 
other hqmd introduced mto the urmary tract, or directly through the surround 
mg soft tissues, it has seemed to me that we might probably have more immediate 
“potential” using lower frequencies until we have learned more about tissue 
damage Ultrasomc Aubration can be produced by several methods electncal 
excitation of barium titanate, quartz crystals, and certam other metals We 
have used the method emplo3nng an electrically excited mckel stack Each 
mckel plate is separated from the next plate by a coat of mckel oxide, and vibra 
tion occurs outward from the center to a nodal pomt This vibration is trans¬ 
mitted through a tool cone, and a Monel mre on the tool cone acts as the test 
cuttmg tool Selection of the transmittmg nnre is of considerable importance, as 
it IS imperative to get a substance that is somewhat malleable but that cannot 
be compressed too much by any form of stress We have utihzed both tungsten 
and Monel wires, smgle or multiple, for this purpose For our basic engmeer 
experiments we have used smgle Monel wires Construction of the drill head ^ 
also of great importance We haim used square, roimd, and pomted types, so 
and hollow Lamport and Newman haxm felt that a hollow type of drill hea is 
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ureter Obviousl}'^ the t^\ o most acute angles are near the tip of the cystoscope 
and at or near the ureteral orifice Wires are connected to these strategic pomts of 
the sheath where the angulation is most acute and where it is straight and to other 
parts, and these wires are connected to a thermocouple and potentiometer to 
measure the exact heat generated at that pomt by the vibrating obturator Var¬ 
ious frequencies and amphtudes can be tried, and different tjqies and sizes of 
wires, smgle or multiple, can replace the ongmal wire for comparisons The heat 
production seems to vary with the first power of the amphtude and with the cube 
of the frequency Sheaths made from heat-resistent plastics, such as tefion, 
certam types of nylon, coiled wire, and ordmary woven catheters are bemg 
checked The heat problem can be nunmuzed by pulsing, an expression for the 
penodic off, on, off, on, off, on activation of the workmg element There should 
be an optimum pulsing tune and pattern for each frequency A modified Johnson 
stone basket with a hollow sheath and a Monel wire obturator has seemed hke a 
potentiall3’- useful instrument for ureteral stones too large to extract easily The 
stone basket holds the calculus firmly while the obturator connected to a some 
vibratmg unit dismtegrates the stone Bladder stones too hard to crush or too 
large to extract with the Lowsley forceps may similarly be dismtegrated by 
vibration usmg an added obturator The use of water or au-fiUed cushions (fig 8 ) 
as a means of protectmg the ureteral wall from the workmg element is now bemg 
tested, and it is felt that if proper mechamcal engmeenng can be effectively 
duected to accomplish a high degree of safety, this form of therapy may have 
some potential use There are many problems to be solved before the method will 
attam clinical importance 


SUSniART 

Ex-periments usmg some and ultrasomc vibration for the dismtegration of 
calcuh have been conducted The effect of frequency, amphtude and other 
engmeenng vanables has been studied Heat production and tissue trauma are 
the major compheatmg factors which preclude the chmeal use of ultrasomc vi¬ 
bration for calculus disintegration at the present tune Calcuh m patients have 
been disintegrated by vibration m the some range Vibration may enhance the 
potential of dissolution therapy Further axpenmentation is bemg hopefullj’’but 
skepticallj" conducted 
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efficiencj’’ of different pressuies at fixed frequencies, different frequencies at con 
stant pressure, and different amplitudes at fixed frequencies can be done We have 
used plaster of Paris, but it has not seemed to have the same physical properties 
as the average nrinary stone A form of fire-bnck has recently been used This 
“standard” bnck has been dmded mto small parts and used for experimentation 
Mr Hanmy Miller, Mr George Miller, and Mr Dieter Goetze of the Raytheon 
Manufacturmg Company Research Dmsion have conducted engmeermg experi 
meuts on these substances and on stones As m all experimentation our results 
have been vanable and our cunms not constant nor smooth Some dnlhngs may 
be perfectlj'’ smooth, whereas at other times the tool head may dnU smoothly for a 
short time, then stop (presumably at some hard spot m the target) and then 
resume dnUing at a normal rate (fig 5) With single results like this it becomes 
obvious that each experiment must be done many times before any conclusion 
can be nghtfuUy drawn Figme 6 is a summary of approximately sixty engmeer 
mg expenments on plaster of Pans showmg the relative efficiency of various 
amphtudes at a frequency of twenty-five thousand cycles per second It has been 
verj'^ obvious to us that the efficiency of the frequency of forty-three thousand 
cycles per second is much greater than that of tv'enty-five thousand cycles per 
second and because of tlus it has become possible to drill a stone with very httle 
pressure Tlus frequenc}" is bemg tested thoi oughly at the present tune It has be 
come quite evident to me that there should be no great problem m obtaming an 
optimum "umrlang condition so far as drilling or fragmentation of stones is con 
cerned The heat problem, howei er, is still one of the greatest obstacles to be 
overcome In a system with a working mre (or mres) inside a sheath the pomts of 
greatest heat mil be at the pomts where the greatest angulation occurs We are 
now trying to find what frequencies and amphtudes, vhat workmg mres, and 
what types of sheath can best help ansv ei this big problem To study this v e have 
constructed a plaster of Pans model imbedded m which is a sheath to be tested, 
and the workmg mre or mres (fig 7) This sheath is bent to conform to the exact 
angulations v hich a ureteral catheter takes from the mid cystoscope to the mi 
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ureter Obnousl\ the tu o most acute angles are near the tip of the c^ stoscope 
and at or near the ureteral orifice Wires are connected to these strategic points of 
the sheath nhere the angulation is most acute and where it is straight and to other 
parts, and these wires are connected to a thermocouple and potentiometer to 
measure the exact heat generated at that pomt bj the nbrating obturator ^ ar- 
lous frequencies and amplitudes can be tried, and different tjqies and sizes of 
wires, smgle or multiple, can replace the ongmal wire for compansons The heat 
production seems to a ari' with the first pow er of tlie amplitude and with the cube 
of the frequencj' Sheaths made from heat-resistent plastics, such as teflon, 
certam ti'pes of njlon, coiled wne, and ordmarj’’ woaen catheters are bemg 
checked The heat problem can be minimized bj pulsing, an expression for the 
penodic off, on, off, on, off, on actn ation of the working element There should 
be an optimum pulsmg time and pattern for each frequencj' A modified Johnson 
stone basket with a hollow sheath and a Monel wire obturator has seemed like a 
potentiall}’ useful instrument for ureteral stones too large to extract easil3^ The 
stone basket holds the calculus fimilj’' while the obturator connected to a some 
nbrating umt dismtegrates the stone Bladder stones too hard to crush or too 
large to extract with the Lowslej forceps maj* similarlj be dismtegrated b5^ 
Mbration usmg an added obturator The use of water or air-filled cushions (fig S) 
as a means of protectmg the ureteral wall from the workmg element is now bemg 
tested, and it is felt that if proper mechamcal engmeenng can be effectn elj’’ 
directed to accomphsh a high degree of safety, this form of therapj' maj' have 
some potential use There are many problems to be soli ed before the method will 
attam clinical importance 

SXntMART 

Experiments usmg some and ultrasomc nbration for the dismtegration of 
calcuh haie been conducted The effect of frequenej, amphtude and other 
engmeermg \ anables has been studied Heat production and tissue trauma are 
the major compheatmg factors which preclude the clmical use of ultrasomc n- 
bration for calculus disintegration at the present time Calcuh in patients hax e 
been dismtegrated bj x ibration in the sonic range Vibration maj^ enhance the 
potential of dissolution therapi Further expermientatioii is bemg hopefulh but 
skepticaUi conducted 
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UNFAVORABLE RESULTS OF ACETYLSALICYLIC ACID IN THE 
TREATMENT OF RECURRENT UROLITHIASIS 

MORRIS ABRAMS 

From the Department of Surgery (Urology), Washington University School of Medicine, 

St Louis, Mo 

The purpose of this paper is to report the discouraging results following the 
use of acetylsalicylic acid in three patients who had a long history of recurrent 
calcium-containing calculi The stimulus for this type of treatment followed the 
pubhcations by Pnen and Walker' - wRo treated a senes of nineteen such pa¬ 
tients with acetylsahcyhc acid Their patients were observed over a twelve to 
eighteen-month penod During this tune no growth or new formation of calculi 
occuired in seventeen This amazingly good result by Pnen takes on a special 
sigmficance vuth the reahzation that the methods m use today to prevent recur 
rent calcium-contauung calcuh are m general unsuccessful The detailed bio¬ 
chemical basis and the practical reasons for choosmg sahcylates m the treatment 
of recurrent calcium-contauung calcuh have been fully desenbed' ’ and will not 
be repeated m this pubhcation 

The thiee patients whose cases are now being reported had a long history of 
passing numerous calcuh over a penod of many years Complete urological 
studies were done on these patients at one time because of a previous history of 
calculous disease No evidence of any obstructive uropathy could be demon 
strated on these examinations Complete repeated laboratory studies failed to 
reveal any evidence of hyperparathyroidism The unne was infected m cases 1 
and 3 and free of infection m case 2 All had evidence of renal calcuh in situ 
prior to the start of the acetylsahcyhc acid therapy In all three patients treated 
with this drug the existing calculi actually mcreased m size and density after 
four months of therapy It may be of some sigmficanee to report that no attempt 
was ever made to measure the total calcium or glucuronoside excreted in the 
urine, as Pnen recommended 


CASE REPORTS 

Case i J M , a 48-year-old man, presented himself mth a history of passing 
four to five calcuh each year since 1943 The patient was seen first m April 19M 
with a history of nght renal colic An excretory uiogram at that tune revealefl 
three small calcuh measunng approximately 2 by 3 mm m their greatest diame¬ 
ter in the lower calyx of the nght kidney Anothei calculus measunng 3 by 
mm was present m the middle calyx of the left kidney There was no emdence 
of any hydronephrosis or hydroureter The pH of the urine was 5 5 and free o 
any infection He was discharged from the hospital pain free and carefully in 
structed to avoid those foods high m calcium The importance of forcing ui 
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as stressed He drank ten to t^reh e glasses of water each dav and an additional 
tn o glasses of water at bedtime Sk months later he spontaneouslv passed an¬ 
other calculus This was anah zed and reported to consist of a mixture of cal¬ 
cium oxalate and calcium phosphate In spite of passing three to four calcuh 
each 1 ear he remamed comfortable until ilav 1954 when he was admitted mto 
the hospital for a nght pneumonectomy The nght lung had become atrophic be¬ 
cause of repeated pleural effusions The etiologv of the effusions was neier 
established Pnor to this operation an excretorj urogram was done A large 
calculus m the lower cahw of the nght kidnev measuring 3 b\ 6 mm m its 
greatest diameter was noted A smaller calculus was also noted m the middle 
caKw of the left kidnei' Urme culture demonstrated Aerobacter aerogenes 
Although he has been treated with \ anous antibiotics his urme smce this time 
has net er remamed free of infection In August 1954 he passed a calculus from 
the left kidnet which was proien bv roentgenograms On AIa\ 2S, 1955 he was 
started on acetx'lsahc\hc acid m the recommended dosage of two grams dimded 
into three equal doses per dax Figure 1, .4 is a plam urogram taken 4 weeks 
pnor to the startmg of aceti Isabel he acid Figure 1 P was taken September 21 
1955, approximately 4 months followmg the aforementioned therapi A striking 
mcrease m the size and densiti of the nght renal calculus is apparent 
Case 2 D D , a 19-xear-old box, gaxe a historv of hanng bis first attack of 
renal colic m 1944 Examination at that time disclosed an obstructmg calculus 
m the nght rmd-ureter This nas surgicallx remoied Followmg the operation 
the patient was under uo medical care m spite of the fact that he passed many 
calcuh durmg the followmg 10 tears In April 1954 urme exarmnation hi the 
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United States Army showed numerous red blood cells per high power field 
Because of this findmg he m as referred to me by his fanulj’^ doctor Urological 
exammation revealed a large calculus m the pehus of the nght Lidnej'^ measuring 
approximately 10 by 12 mm m its greatest diameter This nas removed surgi¬ 
cally without an}*^ difhculty The calculus was sent to Dr E L Pnen for crj'stal- 
lographic analj'^sis and was found to be composed of calcium oxalate and calcium 
phosphate The nucleus of the calculus was calcium oxalate Laboratory studies 
repeated twice failed to reveal an 3 '^ endence of h 5 ’perparathyroidism Six v eeks 
following the operation uimalysis was negatiie for red blood cells, vhite blood 
cells or bactena After an absence of 9 months the patient reported to me agam 
that he had passed five calculi without anj’^ associated s 3 mptoms smce his last 
nsit Uime exa min ation at this time reimaled many red blood cells per high 
power field without anj-^ endence of infection Figure 2, A is a plam urogram 
taken Julj'^ 12, 1955 On this daj-^ acetylsahcjLc acid therapj'’was started in the 
usual dosage The importance of drmkmg water and avoidmg dairy products 
was agam stressed This regimen was contmued for 14 v eeks v hen another film 
vas taken (fig 2, B) A defimte enlargement of the calculus is noted on the 
nght side The calculus on the left appears to have mcreased m size and densit} 





Fig 2 A, showing large calculus in renon of right renal pelvis 
overbmg left kidnej Acetj Isalicj lie acid therapj commenced on this dax . jjj 

weeks after acetj Isalicyhc acid therapj Note increase in size and densitj oi 
and left calculus 
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Fig 3 .4, film taken A.pnl 1953 three months pnor to start of acetilsalicvlic acid 
therap\ B showing increase in size and deiisit\ of calcuh 


I ha\ e no reason to beliei e that the patient did not follow his diet and faith- 
fulh take his medicine 

Cav 3 D H , a 39-vear-old woman was 6rst seen m A-ugust 1953 complam- 
ing of se\ ere nght flank pam She had had similar attacks m the past and passed 
a total of SLX calcuh diinng the preinous 5 years Urological exanunatiou at this 
time reiealed three small calcuh m the mfenor cah-\ of the nght kidnev The 
largest calculus measured 3 mm m its greatest diameter There u as no endence 
of am obstructne uropathi Unne culture from the nght kidnev grew Aero- 
bacter aerogenes which \ias sensitne to chloromicetm Laboraton- studies 
showed no endence of hi'perparathiToidism ''he remamed snuptom-free until 
Januaiy 1954 when she again had nght flank pam Soon afterward a calculus was 
passed The hospital laboratoiw reported that the calculus consisted of a mix¬ 
ture of calcium oxalate and calcium phosphate Urological exanunation now 
demonstrated six small calcuh m the lower cah-\ of the nght kidne\ Surgen 
was recommended and refused b% the patient In Apnl 1955 the patient e\- 
penenced more nght flank pam and exmmnation retealed finduiRs similar to 
what was noted m lanuaiw 1954 Figure 3, A depicts a film taken m Apnl 1955 
On TuK 25 1955 acct%lsahcihe acid therapi was started Xo new film was taken 
with the start of this treatment There were no untoward ‘wmptoms from this 
medication until Xoi ember 1 1955 when the patient again ex-penenced set ere 
nght flank pain \ film taken at this tmie (fig 3, B) show^ an increaK- in the 
'170 and number of i-alculi in the lower calvx of the nght kidnct 

The <=ignificance of thc'C three lani reports to point out that aeett Kahct lie 
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acid under certain conditions may actuall}’^ stimulate calculi to groii In these 
patients no quantitative calcium or glucuronoside determinations vere done, as 
suggested by Pnen The failure to respond to acetylsahcyhc acid may have been 
due to an mabihty to produce adequate amounts of glucuronosides Since two 
of the three patients had infected urme it is also possible that excessive destruc 
tion of the glucuronosides developed as a result of bactenal action 

SUMMARY 

Three case histones are presented of patients w ho had a long history of recur 
rent calcium-contammg calculi and nho for this received acetylsahcj^hc acid 
(2 gm ) daily In all three the existing calcuh had growm m size In case 3, new 
calculi appeared Unfavorable results follomng the use of acetylsahcyhc acid 
are presented 

j!i 406 West Pine, St Louis 8, Mo 



REMOVAL OF FRETHR-AL CALCULI BY JOHYSOX 
STOXE BASKET 

PvAt:sioxd j Fitzpatrick 

YTule Tirethjal calculi are commoiilv encounrered, ihe number oi such stones 
becoming rmnacted uu or oostructmg the methra is mdeed quite sm a l] Kahle 
and l^IelhuEeS reported only 3S cases seen at Chanty Hospital m the vears 1937 
throng 194-S The total hospital admissions durmg that pienod itere 565 027 an 
admission madence of 1 m 1AS69 

Urethral calcuh are of nvo tvt>ss U pnmaiy—those loimed m the urethra 
and 2 ) secondary—^those ithich are lonned m the kindey ureter bladder or 
prostate and migrate to the urethra Secondary calculi, according to Herbut 
are e’e~en tunes as frequent as p rimar y calcuh - ^lost of the urethral calcuh 
causmg obstruction occur m panents benveen the ages of 45 and 55 years the 
age penod m trhich prostauc hypertrophy begins to occur nrhich. m rum. acts 
as a barrier to the pas^ge of stones Thus they are much more co mm on m mal^ 
than m females In the laner they are ordmanly asooated mth direracula of 
the urethra. Higgms^ quotmg English, stated that m a reyieir of 361 cases of 
urethral calcuh. 41.2 per cent ivere m the postenor urethra IS S i>er cent ivere 
m the bulb 2S 4 per cent were m the scrotal or penile urethra and 113 per cent 
were m the fossa naviculans 


STUPTOUS Arm diagxosis 

The clmical manifestations oi obstructmg urethral calcuh are suSciently 
familiar to all urologists to make such repennon at this pomf merely redundant 
Tn° co-rect diagnosis is established by any one or combmanon. of the foUowma 
1 • ehciting a carefiil history 2 ^ palpanng the stone along the yentral sunace of 
th'* urethra 3 ' roentgenography 41 urethroscopy and 51 msertmg a metal sound 
to detect that familiar sensation of metal gratmg on or strikms stone Unless 
th“ cahber of the stone is already known irom previous studies a ulam him of 
thf^ abdomen, mcludmg the gemtal area should be made for this purnose keepm*^ 
m mind that ot er 50 i>=r cent of stones of yesical ongm are not discerned on the 
rf'^ntgenogram 

mzATUErvr 


The methotb usualh suggested lor the remot al of obstructmc urethral calcuh 
are 1 ) pmhmg the cahulus bark into the bladder and removal bv hthoianain 
o- hv other cndoscon c means 2 ' oecludmg the urethra p-ovunai to the ^one 
and distending bt u-iganon the ure.hra distal to the pomt Ox ocelus'on * 3 ) when 
possib’e simp’e evtraf tion with a hemostatic fo-ceps 41 nnlkmc the stone down- 
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ward and out the urethia, 5) uretlirohthotomy and 6) suprapubic cystolith 
otomy Some of the above methods may require foi success internal urethrotoiri} 
or external urethial meatotomy The author would hke to suggest an additional 
method foi removal of calculi with diameters under 2 cm 


PROCEDURE 


After suspecting oi confirming the piesence of an urethral calculus, the uretlira 
should be anesthetized to permit instrumental mampulation A 2 per cent tnpel 
lenamme (pyiibenzamme) solution has been found after five years usage to be 
a most safe and effective topical anesthetic agent for this purpose^ ° Tnleiie 
inhalation may be employed along with it for analgesic potentiation if needed 
Urethral calibration is then performed down to the calculus, but not beyond it 
foi fear of pushing it back into the bladder After localizing the calculus, deter 
mining its size, and estabhshmg adequate urethral caliber distal to the stone, a 
decision is then made as to the best method of removal If the size of the offend 
mg calculus is such as to suggest the feasibihty of transurethral extraction then 
a well-lubiicated 33 cm standard, woven urethral fihfoim (No 56 thread) is 
mampulated past the stone much as one would do preparatorj'- to dilating an 
urethral stncture A Johnson stone basket is then threaded into the distal end 
of the fihform and mampulation carried out much as one would do for an ure 
teral calculus A 33 cm filiform is recommended because, as Nation points out, 
once it IS introduced beyond the calculus it may be withdrami from the meatus 
“ as many times as necessary without the danger of again being unable to 
pass beyond the calculus because the long fihform guide is not pulled belon the 
obstructing stone Engagement of the stone iviU be facilitated and, at times, 
made possible only by extrauiethral stone fixation This is done either by a 
finger in the rectum for the purpose of elevating stones out of natural depressions 
or pockets in the prostatic urethra, or, by grasping the stone between thumb 
and index fingei m the more accessible portions of the urethra, as simultaneous 
mampulation with the basket is earned out with the opposite hand The pro 
cedure may be performed m the office with leiatively little discomfort to t e 
patient 

It was not possible to find in any of several texts consulted any statement a 
would suggest the size-hmitations of stones that might be mthdnmn from t e 
mtact urethra We may diaw some inferences, however, from our knowledge o , 
and greatei faimharity with, the more frequently encountered problem of ure 
calculi The lumbar spindle of the ureter has an average diameter of 10 mm , 
pelvic spindle 6 mm , and, the mtramural ureter 3 5 mm A generally accepte ^ 
rule of thumb states that ureteral calculi larger than 1 cm in diameter 
pass spontaneously, and that stones more than 2 cm in diameter snou 


‘ Fitzpatrick, R J , Orr, L M and Stubbart, F J Antihistamines as local 
agents for urethral manipulation JAMA, 160 1092-1094, 1952 , ..rethral 

* Fitzpatnck, R J and Orr, L M Tnpellonamine hjdrochlonde for top 
anesthesia J A M A , 168 261, 1956 i i. 1 Tirol fO 

’’ Nation, E F Facilitation of passage and extraction of ureteral calculi j 
373-376, 1953 
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^emo^ed bj open surgerj^ Theoreticallj'', the diameter of the urethra at any 
one pomt, considering the urethra as a perfectl}'^ cucular tube, i\ ould be one-third 
of its French scale cahbration at that pomt ccpressed in millimeters In transure¬ 
thral prostatectomj, cahbration to SOF is usuall 5 ’^ regarded as standard procedure 
poor to the mtroduction of the 28F sheath A circular tube therefore cahbrated 
to 30F has a diameter of 10 0 mm or 1 0 cm If the cucle were compressed to 
the pomt of formmg a mere sht, then the new diameter ould be equal to approx- 
imatelj^ one and one-half tunes the diameter of the cucle While the natural 
elasticity of the urethra n ould permit some stretchmg beyond these cold math¬ 
ematical diameters, nevertheless it would seem wise to restnct extraction of 
urethral calcuh through the mtact urethra to those under 2 cm in diameter In 
other V ords, the cahber of the stone being extracted should be compatible mth 
the cahber of the urethra it traverses 


CASE REPORTS 

Case I W R , a 32-3mar-old white telephone repairman, sustained multiple 
mjunes m August 1953 when a telephone pole to which he was strapped toppled 
o\ er From the gemtourmarj standpomt, partial disruption of the membranous 
urethra secondarj to sei ere pehuc fractures with marked ecch 3 Tnosis and permeal 
sweUmg were found C 3 ’-stohthotora 3 ’- was performed on December 3, 1953 for 
1 esical calcuh that developed after prolonged immobilisation and urethral cath¬ 
eter dramage despite dail 3 ' irrigations with Suby’s solution, 500 t r u of h 3 'al- 
uromdase dail 3 ^ from the date of admission, frequent change of catheters and 
other stone preientatiie measures Two months after bemg discharged from 
the hospital the patient noted a sudden shuttmg-off of the unnar 3 stream fol¬ 
lowed b 3 burning and b 3 ^ frequent voidings m ier 3 small amounts At tmies 
kmfe-hke pain radiatmg out to the end of the perns w as obsen ed A plain film 
of the abdomen, mcludmg the prostatic area, rei ealed a calculus measurmg 0 8 
b 3 0 6 cm in the prostatic urethra In an effort to find some means of remoimg 
this stone wnthout readmission to the hospital and without inserting a ngid 
instrument into an urethra which resided m a badl 3 scarred penneum the 
idea suggested itself of remonng the stone with a Johnson stone basket Alter 
anesthetizing the urethra with 2 per cent P3'nbenzamme, the urethral cahber 
was detemnned with fihforms and Phillips’ followers Upon demonstration of 
adequate cahber the follow ers were remoi ed and the stone basket attached to 
the woien urethral filiform Two or three thrusts were made with the basket 
but each time as the basket itself emerged from the meatus the stone was not 
within It \ finger was then inserted into the rectum and upward pressure was 
made on the prostatic urethra contaimng the stone, to eleiate the stone out of 
am declmtj existing in the prostotic urethra With this pressure maintained 
the xerj next thnist of the basket resulted m the successful engagement and 
extraction of the offending calculus In all, the procedure was accomplished in 
a few minutes with practical]! no discomfort to the natient \ «• u , ° 
noblmlmg immclntch follobed 

2 r Del, « 72-„ar.old „h,tc seen rol,n,an of 1054 com- 
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ward and out the methra, 5) urethrohthotomy and 6) suprapubic cystolith 
otomy Some of the above methods may require foi success internal urethrotomj 
or evdemal urethral meatotom 3 '- The author would hke to suggest an additional 
method for removal of calculi with diameters under 2 cm 


PROCEDURE 


After suspecting oi confirming the piesence of an urethral calculus, the urethra 
should be anesthetized to permit instrumental mampulation A 2 per cent tnpel 
lenaimne (pyribenzamme) solution has been found after five j’^ears usage to be 
a most safe and effective topical anesthetic agent for this purpose ‘ * Tnlene 
inhalation maj'’ be emplej'^ed along mth it for analgesic potentiation if needed 
Urethral calibration is then performed down to the calculus, but not beyond it 
foi feai of puslung it back mto the bladder After locahzmg the calculus, deter 
minmg its size, and estabhshmg adequate urethral caliber distal to the stone, a 
decision is then made as to the best method of removal If the size of the offend 
ing calculus is such as to suggest the feasibihty of transurethral evtraction then 
a well-lubncated 33 cm standard, woven urethral fihform (No 56 thread) is 
mampulated past the stone much as one would do prepaiator}'^ to ddatmg an 
urethral stiicture A Johnson stone basket is then threaded into the distal end 
of the fihform and mampulation earned out much as one would do for an ure 
teral calculus A 33 cm fihform is recommended because, as Nation points out, 
once it IS introduced beyond the calculus it ma}’’ be withdrami from the meatus 
“ as many times as necessary without the danger of again being unable to 
pass beyond the calculus because the long filiform guide is not pulled below the 
obstructmg stone Engagement of the stone wuh be facilitated and, at tunes, 
made possible only by extraurethral stone fixation This is done either by a 
finger m the rectum for the purpose of elevatmg stones out of natural depressions 
or pockets in the prostatic urethra, or, bj'’ grasping the stone betneen thum 
and mdex finger in the more accessible portions of the urethra, as simultaneous 
mampulation with the basket is earned out with the opposite hand The pro 
cedure ma}"^ be perfoimed m the office with relatively httle discomfort to t c 


patient 

It was not possible to find m any of several texts consulted any statement t a 
would suggest the size-hmitations of stones that might be v ithdravm from ^ ® 
intact urethra We may draw some inferences, however, from our knowledge o , 
and greater famihanty with, the more frequently encountered problem o ure 
calcuh The lumbar spindle of the ureter has an average diameter of 10 mm , 
pehac spindle 6 mm , and, the mtramural ureter 3 5 mm A generally accep ^ ^ 
rule of thumb states that ureteral calcuh larger than 1 cm m diameter 
pass spontaneously, and that stones more than 2 cm m diameter s 

' Fitzpatrick, R J , Orr, L M and Stubbart, F J Antihistamines as local anesthetic 
aeents for urethral mampulation JAMA, 160 1092-1094, 1952 urethral 

® Fitzpatnck, R J and Orr, L M Tnpellenamine h} drochlonde for P 
anesthesia JAM A , 168 261,1955 , , j pfrol 70 

1 Nation, E F Facilitation of passage and extraction of ureteral caicu 
373-375, 1953 
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into the rectum for stones m the prostatic urethra or the stone should be grasped 
between thumb and index fingers when located m the more accessible portions 
of the urethra, as simultaneous basket mampulation ivith the opposite hand is 
accomphshed The procedure may be performed imder topical anesthesia wuth 
or OTthout tnlene analgesia The size of the stone and the existence of an urethral 
cahher estimated to be adequate for its passage should be knoum before attempt- 
mg to ensnare and extract it Cahbration should extend doum to the stone but 
not bejond it for fear of possibly pushmg the calculus back mto the bladder 
For calculi greater than 1 0 cm in diameter, it is suggested that the capacitj'- of the 
basket cage be mcreased bj’’ outward bendmg of its uTres "UTiether meatotom 5 q 
urethrotomj^ or endoscopj^ is indicated depends upon each mdiAudual case 

Since the preparation of this paper, five of se\ eral calcuh, none of v Inch n as 
obstructmg the urethra, were readilj’’ remoied bj"^ stone basket from the pro- 
static urethra of a patient v ho v as an aitmg admission to the hospital for urologic 
surgei^’^ The stones vere found on routine urethral cahbration, vere confirmed 
by x-raA, and u ere removed bj’’ the basket techmque pnor to the msertion of a 
Foley catheter simply to check further on the effectiveness of the method The 
largest of the stones was 12 cm m diameter 

An additional and simple method for the remoA al of mipacted or obstructing 
urethral cahcuh undei 2 cm m diameter is proposed Illustratne cases are pie- 
sented 

926 S TT'’ Second Arc , Gainesville, Fla 
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plaining of sudden stoppage of the urinary stieam mth marked urgency and 
stiangury A transurethral I’esection of a contracted vesical neck had been per 
foimed on December 31, 1953 After urethral anesthetization with 2 per cent 
pynbenzamine, cahbration vnth a 24F sound revealed a sensation of scratching 
against the sound in the region of the penoscrotal junction External palpation 
at this point levealed a stone to be present in the urethra X-ray was not neces 
saiy as the calculus could be palpated It was felt that this calculus had probably 
been sitting in one of the multiple large bladder cellules at the time of surgerj' 
and thus not discovered either endoscopicall}’^ or by previous \-ray A woven 
urethral filiform was manipulated past the stone and the Johnson stone basket 
attached to it Because of apprehension, tnlene was also adnumstered Backward 
and foiwaid thrusts with the basket -were then made unsuccessfully Since the 
stone seemed to be of fair size, the question arose as to whether the basket capac 
ity was adequate for it Therefore, the capacity of the basket was mcreased by 
outward bending of the ivues This maneuver, together vith grasping the portion 
of the urethra contaimng the stone, permitted immediate successful stone engage¬ 
ment and extraction on the next thrust The stone measured 1 5 by 1 3 cm m 
diameter A noimal urinary stream immediately followed 

Case 5 L A T , a 65-year-old white man, was seen on April 20, 1956 com 
plaining of severe kmfe-hke pain radiating out to the end of the penis on at 
tempted voiding His stream, which had been perfectly normal on first arising 
that mormng, suddenly shut off on attempted voiding after breakfast Thence, 
to the tune he was seen some twm or three hours later, urgency, strangury, and 
the passage of a few' drops of bloody unne every five to ten minutes was his 
phght A few W'eeks prenously a plain film of the abdomen had been made eise- 
where for right renal colic An ureteral calculus m the imd-thud of the right 
ureter and left nephrohthiasis w'ere found Numerous stones had been sponta 
neously passed over the prenous tw'enty years, but wuth none of the prenons 
attacks had the patient ever been plagued with inability to void A plam film 
of the abdomen on April 20, 1956 levealed a 1 2 by 0 8 cm stone m the region 
of the prostatic urethra Since no radiopaque calculus w as visuahzed along e 
course of the nght ureter, it w'as presumed that the ureteral calculus had e 
the ureter and w'as now' residing m the posterior urethia Under topical pyribeiu^ 
amme anesthesia, aided by tnlene analgesia, the urethra was cahbrated down o 
the stone and was normal A woven urethral filiform w'as then mampulated pas 
the stone and the Johnson stone basket attached to it A finger w'as inserted m o 
the rectum and W'hile the stone could not defimtely be palpated a feehng of crep¬ 
itus could be appreciated as the filiform by-passed the stone The basket was 
inserted uito the prostatic urethra and upon its first withdrawal the stone was 
trapped within it A normal urmary' stream follow ed 


SUMMARV 


Three cases are presented in w'hich calculi impacted in the urethra were r^ 
ily and simply extracted at the office by means of a Johnson stone basket at c e 
to a 33 cm woi'en urethral filiform (No 56 thread) A finger should be inse 
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into the rectum for stones m the prostatic urethra or the stone should be giasped 
betiieen thumb and index fingers uhen located in the more accessible portions 
of the urethra, as simultaneous basket mampulation ivith the opposite hand is 
accomphshed The procedure may be performed under topical anesthesia mth 
or without tnlene analgesia The size of the stone and the existence of an urethral 
cahber estimated to be adequate for its passage should be known before attempt- 
mg to ensnare and extract it Cahbration should extend down to the stone but 
not be 3 ond it for fear of possibl}’’ pushmg the calculus back into the bladder 
For calcuh greater than 1 0 cm m diametei, it is suggested that the capacit 3 ^ of the 
basket cage be increased b 3 ’’ outu ard bending of its wires Whether nieatotom 3 q 
urethrotom 3 ' or endoscop 3 ^ is indicated depends upon each mdindual case 

Smce the preparation of this paper, fiie of several calcuh, none of wluch uas 
obstructmg the urethra, were readil 3 ’' removed b 3 ’’ stone basket from the pro- 
static urethra of a patient who was av aitmg admission to the hospital for urologic 
surger 3 " The stones v ere found on routuie urethral cahbration, v ere confirmed 
by x-rav, and were removed b 3 '- the basket techmque prior to the insertion of a 
Foley catheter simply to check further on the effectneness of the method The 
largest of the stones v as 1 2 cm in diameter 

An additional and simple method for the renioi al of impacted or obstructing 
urethral cahculi under 2 cm in diameter is proposed Illustratne cases are pie- 
sented 

926 S TF Second Ave , Gainesville, Fla 
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plaining of sudden stoppage of the urinary stream with marked urgency and 
strangury A ti ansuretbral resection of a contracted vesical neck had been per 
formed on December 31, 1953 After urethral anesthetization ivith 2 per cent 
pjTibenzamme, calibration ivith a 24F sound revealed a sensation of scratching 
against the sound in the region of the penoscrotal junction External palpation 
at this point revealed a stone to be present m the urethra X-ray was not neces- 
saiy as the calculus could be palpated It was felt that this calculus had probably 
been sitting m one of the multiple large bladder cellules at the tune of surgerj' 
and thus not discovered either endoscopicall 3 ’’ or by prenous vray A woven 
urethral fihform was mampulated past the stone and the Johnson stone basket 
attached to it Because of apprehension, trilene was also adnunistered Backward 
and fonvard thiiists mth the basket were then made unsuccessfully Since the 
stone seemed to be of fau size, the question arose as to whether the basket capac 
ityr was adequate for it Therefore, the capacity of the basket was increased by 
outward bending of the wues This maneuver, together ivith grasping the portion 
of the urethra contaimng the stone, permitted immediate successful stone engage 
ment and extraction on the next thiust The stone measured 1 5 by 1 3 cm m 
diameter A normal unnary stream immediately followed 

Case 3 L A T , a 65-year-old white man, was seen on April 20, 1956 com 
plaining of severe kmfe-hke pain radiatmg out to the end of the perns on at¬ 
tempted voiding His stream, which had been perfectly normal on first arismg 
that mormng, suddenly shut off on attempted voiding after breakfast Thence, 
to the tune he vas seen some two or thiee houi-s later, urgency, strangury, and 
the passage of a few drops of bloodj'- urine every five to ten mmutes was Es 
phght A few weeks previously' a plain film of the abdomen had been made else¬ 
where for nght renal cohc An lueteral calculus in the nud-thud of the nght 
ureter and left nephrohthiasis were found Numerous stones had been sponto 
neously' passed over the preinous twenty yeais, but with none of the previous 
attacks had the patient ever been plagued with mabihty to void A plain film 
of the abdomen on Apnl 20, 1956 revealed a 1 2 by 0 8 cm stone in the region 
of the prostatic methra Since no radiopaque calculus was visuahzed along ® 
course of the right ureter, it was piesumed that the lueteral calculus had 
the meter and was now residmg in the posterior methra Under topical pynbenz 
amme anesthesia, aided by trilene analgesia, the urethra was calibrated donm o 
the stone and was normal A woven uiethral fihform was then mampulate p 
the stone and the Johnson stone basket attached to it A finger w'as inserte m o 
the rectum and while the stone could not defimtely be palpated a feeling of crep 
itus could be appreciated as the filiform by-passed the stone The basket wa 
inserted mto the piostatic urethra and upon its first wnthdrawal the stone n 
trapped wnthm it A normal unnaiy stream followed 

SUIUMARY 

Three cases aie presented m w'hich calculi impacted in the urethra were 
ily and simply extracted at the office by means of a Johnson stone basket a 
to a 33 cm woven urethral filiform (No 56 thread) A finger should be mse 




Fig 1 Longitudinal section of nonnaJ ureter 
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A CLINICOPATHOLOGIC STUDY OF URETEROPELVIC 
OBSTRUCTIONS 

ROBERT RICH, JR and MALCOLM L BARNES 

From the Sections of Urology and Pathology, University of Louisville School of Medicine and 
John Norton Memorial Infirmary, Louisville, Ky 

Inteiestin iireteropeJvic obstruction nas stimulated in 1937 hen it was noted 
that mteriuption of an aberrant renal vessel, that seemingly was obstructing the 
ureter, was not necessarily followed by a recession of the associated pyelectasis 
Furthermore, a nonnal lumen of the ureteiopehuc area as deternuned by ante¬ 
grade cahbration at operation v as not alw ays indicative of functional patency 
any more than cystoscopic retrograde ureteial dilatation v ould afford anatomical 
or clmical impiovement In fact our expenence, hke that reported in the htera- 
ture, made it ob^uous that the then practiced opeiative cure of pyelectasis nas 
not alwaj's predictable It v as assumed that theie were factors m operation vhich 
were not evident Hence, this study was launched v hich has extended over many 
years because of unavoidable interruptions, mvestigation of false leads and the 
necessarily hnuted chmcal and pathological material To obtam niatenal for this 
study it v as necessary to excise the ureteropelvic jimction m each instance and 
this necessitated uieteropelvic anastomosis which has been routinely practiced 
throughout this period of years with gratifynng results The evolved method of 
anastomosis has been descnbed and repiesents a piocedure whose assets embody 
simphcity and predictable success 

Initiall y it w as noted th at some specimens revealed a thicke ned muscular nail 
with conco rmtant narroivmg of the ureteiopelvic junction Muscular or epithelia 
hy per^asla , in creased elastic tis sue and a preponderance of collagen were a 
findmgs seen on occasion m revieinng'the surgical specimens ot the ureteropelvic 
segment 

Ovnng to the inconsistency of these histologic findings longitudmal sections 
were substituted for the previously studied cross sections Cutting accurate longi 
tudinal sections of the ureteropehuc junction affords certam technical difficulties, 
but even so it was readily seen that for the first time the mystery^ of ureterope vie 
junction obstiuction vas be ginnin g to unfold There vere found rather frgaueP J 
fin ger-hke retrograde valvular formations -nbich vaned m number and dep'ce 
It was of mteiest to observe that these v alvular structure s anneareiLegu, Y 
often m mstances m whic h theie were obstructmg aberrant vessels o r— 
bands as when these structures were not in evidence Furthermore, there en 
a direc t relationship betv een the degree o f v ahnilar formation , 

p yelectasis The presence of these valve-like structur^ expired why 
cahbration of the ureteropelvic junction was often meamngless as a me 
determimng the functional capacity of this lumen This study'^ has sho^vn 
distmctly that pyelectasis due to ureteropelvic obstructions is n io gt often a 
dated Avith mtrinsic ureteral changes and that extrin sicfactora sejqom_ 

more than a minor secondar y^l e 

— -- ' ' — 

Read at annual meeting of Amencan Association of Genito Unnan Surgeons, 

Mass , June 4-6, 1966 
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Pi(j J I'Jo 140012 A 20 3 ear old girl with a functionless right hj dronopliro<!is Obstruc 
tive vessel at ureteropelvic junction is prominent 



obstructive aberrant vessel crosses the ureter 
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In figure 1 the normal microscopic appearance of the ureteropehnc junction is 
demonstrated The epithehum is relatn ely smooth \nth the ureteral waU of im i- 
form thickness and mthout cellu lar in filtration or submucosal edema To obtam 
good photonncrographs of the normal ureteropehnc area was difficult since the 
longitudinallv cut sections m ould float apart on the shde so that both n alls of the 
specimen could not be seen m the same field of the rmcroscope 
In figure 2 the p 3 elogram demonstrates the degree of hj dronephrosis The 
drainng of the operatn e findmgs shows h ttle if an> endence of ureteral obst ruc¬ 
tion^ b \ the abnormal course of the re nal peduJe It is true that the pedicle seems 
to indent the p\ electatic renal pehns, but ureteral compression was not e^^dent 
at the tmie of p^eIoplast^ The photomicrograph of the ureteropehnc junction 
demonstrates th e large ^ ah e-hke structure (t he tip of whi ch \\ as broken m sh de 
preparation) p omtmg (upwards) tonard the renal pehn s On the opposite side 
neaFThe top of the photomicrograph there can be seen the base of another i ah e 
In the imdportion of this photograph is seen a i ahmlar structure which too n as 
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T 152572 A 27-j ear-old housewife with nght p3 elonephntis and hj dronephrosjs 

Intermittent ureteropelvic obstruction unrelated to aberrant vessels or bands and neph 
roptosis 


quite obstructive as the several slides v ere renewed The rather marked mflani 
matory jnfil trafa on is due to this patieut’s prolonged recurrent ren al infe^ on 

Figure 3 demonstrates aTnSrbedTunctiOilless hydronephrosis in a 20 -j'ear'OId 
girl In this instance the aberrant i essel seertungl}’’ obstructed the ureter The 
photomicrograph demonstrates st nkmg urete rooehnc valves which most graphi 
calli7_bear_witness to the factor of mtnns ic obstruction Here again there is 
marked submucosal cellular infiltration and edema since pyelonephritis nas the 
pronnnent symptom 

Figure 4 presents the findmgs in a 57-year-old man nho suffered mth “lum' 
bago for j'ears The pyelogram was rurtuall 3 '’ identical mth that of figure 3 At 
Rurgery a high msertion of the ureter was found and the aberrant vessel w as of no 
obstructive unportance The photomicrograph shows a multiphcity o f urete ral 
val ves projecting towar d the renal pehns nnth miminal i nflammatory^ r eaction 
and only moderate submucosal ede^ 

Figure 5 "dernonstrafes the findmgs m a patient with back pam and a calyceal 
stone The ureteropehnc obstruction found on urography occasioned the re¬ 
section of the ureteropelvic junction at the tune of pyelohthotomy The accom 
panying photomicrograph of the ureteropehne junction demonstrates a singular 
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small valvular structure which vas rathei distmct in levuevung the man 3 ’^ sec¬ 
tions through this area, hut here ve have epithelial hyperplasia as the primary 
cause of obstruction 

Figure 6 presents the findings m a most mteiestmg patient A 27-year-old 
housewife v as admitted because of repeated episodes of undiagnosed fever and 
pam in the nght flank The unne from the nght kidney v as hea^aly mfected A 
ureteropehnc obstruction vas evudent in the urogram, but the cause of the 
moderate hydroureter was unexplamed and incidentally disappeared postopera- 
tively At surgery, v hen the kidney v as exposed, it wms somev hat disconcertmg 
to find a normal kidney vnth no evndence of pyelectasis, as shown m the small 
insert However, w'hen the renal pelvis was injected wnth sahne there appeared a 
most promment ureteropelvic obstruction and marked pyelectasis w hich would 
not dram mto the ureter evmn vnth manual compression of the pelvis The mul¬ 
tiple valve-hke formations in the accompan 3 'ing photomicrograph are evident 

SUMMARV 

The subject of intnnsic ureteropehnc obstructions is discussed The common 
finding of retrograde valve-like formations is presented and their a p pearance is 
unrelated to secondar 3 " extnnsic factors of ureteral co mpression 

801 Heijhurn Bldg , Louisville 2,Ky 
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THE RESULTS OF Y PLASTY AFTER FIVE TO TWENTY FOUR 
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C D CREE\'T AND K S HELENBOLT 

From the Division of Urology in the Deparlment of Surgery of the Medical School 
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"While intermittent hydi onephrosis from obstruction at the ureteropel^c 
lunction IS said by Troup to have been recognized as early as 1672, over two 
hundred years elapsed before Tiendelenburg first tried to correct it surgicaUy 
m 1886 Causative lesions may be congenital 01 acquned included are stnctures, 
aSbessory ve'^iblFTYfhe lower pole, fascial sheets and bands (fig 1), 
matoiy fibrosis external to thejunction, valves as n ell as granulomas and p fV 
of The mucosa, high attaclunent of the meter to the pelvis, 
aid neuromuscular dysfunction Combinations of t™ or more of ^ 

man It may be that accessory vessels and ptosis are more often con ^ 

exciting causes, and it is uncertam whether high ureteral attachmen 
or an effect of hydronephrosis (fig 3) The exact nature of ^ 

function” IS unsettled, spasm of the junction, ^ 

dygmnervation of both have been suggested as causes, ^t the ^ I 
only that the ureter is normal and the pehns dilated in the absenc 

ble-'anatomical obstruction , j „ of renal 

-The disorder is usuaUy discoveied 

pain, or of persistent or lecurrent unnary infection The es^n 
dilated pelvis with a normal ureter, the nature of the underlying 

may noHje detectable one concludes 

If pain is unmistakably renal, or if the hydronephrosis is infe ’ , 

-that4irgical treatment is needed If, however, the sympton^ diag 

hydrouephroas is smaH, partioulaily m the absence of ^ 

uLie measures are needed Distension of the renal pdvis ‘•'■""f “ “ 
catheter may prove the relationship betoeen 

duemg the latter, but only d the patient« unaware of the “““ ^„,ed 

vet, otheiwise suggestion may cause confusion ®“®'™Yof origmal com 
by distension differs m character and m location from that of t ^ 
plamt. It IS safe to assume that the ongin of the ^ptoms is ^ 

The delayed retrograde pyelogram is also valuable If one tiii 
contrast agent, removes the catheter, and has the patien wa ' 
imnutes, radiography should show an empty or virtuaUy ^ ^ genuine 

in evacuation, particularly if the calyces are clubbed, strongly gg 

obstruction n-nTimnp renal paiHj 

As Nesbit recently emphasized, a patient may have genm 

Vinve a normal urogram between attacks, whereas one made du g P 
spontaneous or mduced by diuresis, may disclose f^k^ydronep^ 

Differential diagnosis may be difficult m a patient ^^cr^udies of the 
distuibances and who proves to have hydronephrosis only after 

Read at annual meeting of Amencan Association of Gemto Unnary Surgeons, 

•\/r«oa JllDfi 4-6, 1956 
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AccMsory veisels 


Pig 1 Composite diagram of accessorj vessels, stricture and fascial sheet in obstruction 
at ureteropehic junction 


Nephroptosis 



Fig 2 Probable role of nephropto-^is in ureteropehic obstruction 

gastrointestinal tract ha^e been normal It is temptmg to adense operation in 
these circumstances, but one must remember that the renal lesion ma^ liace 
iiothmg to do i\ith the complaints Hellstrom Giertz, and Lindblom, O’Conor, 
and Gibson ha^e concluded that certain hj dronephroses ma^ reach eciuilibnum 
and thereafter fail to progress or cause trouble This situation ma^ be recognized 
h\ the absence or atcincal character of the semptoms, and from the fact that 
urograms made at fairh long intcrcals sliow no increase in the dilatation One 
'•hould be particularh skeptical of am causatnc relationship Ixitwecn digcstnc 
disturbances and small Indroiicphroscs, while 1 irgc ones mac undoubtedh dis¬ 
turb gistrointcstinal function be pressing upon adjacent org ms 
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Development of a Valve 



Fig 3 Development of acquired high origin or attachment of ureter 

Having ascertained that a noncalculous obstruction is causing ^ 

severe enough to require suigical treatment, one must decide whe ei 
should be repaired or removed Seveial factors have to be 
fcmctional and anatomic state of the affected kidney It has been 
' a normal kidney, or even less if there has been opportunity 
hypertiophy, can support comfoi table life This can be determm p 
' rately from excietoiy urography, indigo caimme excretion, and Iro V 
and palpation at operation If one half of the parench^ia remain 
color IS normal, the kidney is usually noith sa^^ng If the organ 

It may be useful to have a fast frozen section examined to avoid k ^ ^ 

senously damaged by infection or fibrosis Doss has suggested t ® ^le, 

be used to detei-mine, from the blood supply, whether an organ is ^ 
but the necessary infonnation can usually be secured mthou i 


Another factor is the state of the opposite kidney, the piesence m ^ 

isease, however mild, intensifies the need to pieserve its mate A_tiu v ^ 
consideiation is the age of the patient There is but little reason 
kidney of an individual whose opposite organ has remained nom 
if there is any doubt of the feasibility of doing so On ’ f^r so long 

of a child or young person vnll be exposed to the possibility of di b} 

that consen^ation of renal tissue is important This attitude crease 

Sargent’s observation that removal of a kidney with fair function m y 
the volume of unne excreted by the other side as to convert a 1 ^ 

mzable noncalculous obstruction into a genmne one requmng trea 
the obstructed kidney is a solitary one, there is no choice 
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Fig 4 4cccsson vessels to lower pole of kidnev 

Before discussing the type of plastic operation best suited to u particulai situa¬ 
tion, it IS desirable to deal wntli the problem of accessoo t essels to the low cr pole 
llTule nnnj experienced surgeons agiee that the\ can cause obstmction per sc 
(fig 4) and uhile Quinbj suggested that the pounding of an arten against the 
ureter could interfeie with peiistalsis, pathologists see at autops} mam such 
vessels Without hjdionepluosis, Bell mentions 77 examples of accessorA vessels, 
onh 20 of which weie associated with hvdronephrosis Moreover, so called neu¬ 
romuscular djsfunction is fairlj common, and I know of no dependable method 
of ideutifving it in the piesencc of polar vessels It has often been suggested that 
this can be detennmed if, nftci seprrating them fiom the junction, one observes 
the nite at which saline injected into the pelvis flows down the ureter Unfortu- 
natelv, 1 am never sure whethei the rate is nonnal 
I hav e therefore preferred to peiform a plastic upon the junction if there is am 
doubt whatever that the vchisels cause the hvclronephrosis, thus avoiding the 
risk of missing a functional obstmction I lealizc that arguments can lie pre¬ 
sented upon the other side 

hile it IS generallv agreed th it an aitcrv which supplies more than one fifth 
of tlic kidnev should not he cut, and tliat veins of considerablv larger si/c niav 
be sicnliccd, one’s attitude will v irv with cmumstatucs If the opposite kidnev 
I*- vbiionn il or absent one will want to do tlieleist possible dam ige If the other 
oneisnonnil om inav (ompronnsc i little more jiarein hv ma w ith i i le ir con- 
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science If too much tissue becomes cyanotic with tempoiary occlusion of the ves¬ 
sels, one should considei some variant of Patch’s method of dmdmg the renal pel¬ 
vis and suturing it m front of them Smce this does not obviate overlooking a co 
existmg functional obstruction, it seems isnser to dmde the junction itself and 
to make a terminolateral anastomosis betv'een ureter and pelns m the manner of 
Wdhelm, Nesbit, and others (fig 5) Young axcised diamond shaped pieces 
from the antenor and posterior surfaces of the pelvis and sutured them so as to 
displace the junction downward awaj'^ from the vessels I believe that this principle 
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Rcimplontotion 

Uesitf, 

Fro 5 Terminolateral anastomosis 
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IS unsafe I once presened a pair of sizeable %essels after \ plastj had displaced 
the junction n ell below them, because the opposite kidnei was functionless A 
subsequent pj elogram made because of persistent obstruction demonstated that 
the lessels had indented the dilated pelns an mch abme the ureteropelnc 
junction, reoperation disclosed that the lumen behmd them was filiform, while 
the junction was normal m cahber (fig 6) 

Stewart has altered the relationship between lessels and junction by approxi- 
matmg the poles of the kidnej wnth the aid of capsular flaps sutured together 
mediaUj mth satisfacton results, but this is subject to the disadi antages already 
mentioned 

l\Ij own preference m the majonti of instances of noncalculous obstruction 
has been for Fole\’s modification of Schwj zer’s operation (fig 7) It is admirablj 
siuled to aU tj^ies except those mth pehes so large as to reqmre partial excision 
to pfeient'postoperatne pooling of the unne, and those mth stnctures too long 
to be mdened bi anj obtainable flap It has two outstandmg adi antages con- 
tinmti of pelns mth ureter is mamfained so that complete postoperatix e dis¬ 
ruption cannot occur, and the ureteropelnc junction is made dependent 

If a stricture is too long to be corrected bj the com entional Folei Y plastj, 
ancTtbe pebis is not large enough to reqmre partial excision, the modification 
dcinsed b^ Culp and DeTf’eerd (and independently bj Pnnce and Scardmo and 
bi Gordon) (fig 8, 1) is useful I erj few stnctures are too long to be corrected 
bi this method, the adi antages of Y plastj are retamed 
When the pelns is so large as to reqmre partial excision, a shght modification 
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Fia 8 i, Method of Culp and DeWeerd 2^ Priestley’s operation 3, Trendelenburg? 
technique 4, Intubated ureterotomj of Davis m its earl> or simple form 


of Priestley’s opeiation (fig 8, 2) maj’^ be considered His oiigmal method lesem 
bles that of Tiendelenbuig (fig 8, 3) done fiom without instead of fiom vithm 
the^enal pelvis One can make the excision so as to leave a long flap at the infeuor 
maigm of the pelvis, and this can be sutuied into a slit in the uieter as in \ plast} 
The same lesult can be achle^ed b 3 ’’ partial lesection of the pehis vith termi- 
nolateral anastomosis of the uretei to it aftei closuie of the lesultant defect, but 
contmmty of pelvis and uietei is not maintained , 

When the strictuie is long and the pelvis small (an unusual situation), Daiis 
intubated uieteiotomy (fig 8, 4) is imaluable only patient vith suci a 
condition had had traumatic avulsion of the uretei fiom the pelvis of his 
kidney, late nephi ostomy, and an unsuccessful intubated meteiotomy pnor o 
admission, and had w oin a nephiostom 3 ’- for 2 3 ieai’s No flap could be made rom 
the shiunken pehis In lesions vhich can be collected by other means, pre er 
to use them because it seems to me that the pi otracted use of an inhnng cat le cr 
in the pelvis greatly iiicieases the danger of an intractable infection, particu nr 3 
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With urea sphtters IMoreoter prolonged wearing of such a tube is a great nui¬ 
sance for the patient -i, x j. 

In the rare ecent of destruction of a segment of the upper ureter so that it 
cannot reach the pehns, the operation of Xeunnrt should be remembered anas- 
tomons of the ureter to the loner caK-x with or mthout resection of the paren- 
cht-ma around it ='ince tlus is an antipenstaltic arrangement, one nonders 
whether use of a segment of ileum nould not be preferable 

Hanng selected a technique suited to problem of the mdmdual, the next 
que^idh that of dnenmg the unn^to protect suture Imes dunng healmg 
lentil Hamm and Weinberg published then vien«,'thn was just a matter of 
nephrostomi i ersus pi elosfomi The\ mamtam that catheter= sen e merelj' to 
com evTjactena to theTndne\~ An\ one who has seen hthiasis from urea-sphttmg 
bacteria nun the end result of a nieticuloush performed plastic will gi\ e ‘=enous 
thought to their suggestions 

Both nephrostomi and pielostomi hate adtantages and disadtantages In 
the lormer the renal end of the catheter can be fixed n ell an at from the anasto- 
mn=i; insuring both adequate drainage and freedom from pressure upon ■mture 
lines u necessan the catheter tan be changed without much difficult! and mth- 
ojt disruptmg the repair'^Its chief disadt antage is the fact that renal tissue 
injured m malmg it serres as'an excellent culture medium thus fo^ermg infec¬ 
tion e\ en the miracle drugs maj occasionally fail here 

Pv elostomy does not hat e this weakness but it is difficult to place the tube =o 
that it drams eScientlt without impmgmg upon suture hne« Pieplacemeiit is 
hue t to be difficult and remot al of the catheter mat burst suture Imes unless 
a Eohmscin catheter is us^d this i= more apt to shp out prematurely than is the 
MaVot Inch I pirfe” The Fo’ey catheter requires a fairlt large pehus to dram 
a e’ 


Th^ -e 1-^ no general agreement about the necessitt or desirabihtv of 'sphntmg” 
ih^ anaromors wiffi a oathete-' or polyethtlene tube except in the caii^df m- 
.nra.en uretc-otoTit o --hifh it is an essential part From the tnc'-pomt of 
liai-mi and W e_-,bcm it is on erbonab’e and e ndence of it= tm^e except in the 
on ro «j i; Lcbng Prest’e- to use a splmt and Gibbon calls 

- ^a^ e ,be doaVe Fenger ptaetn Here the junction n sht 

^ - a ^h-o xgn b-otb la e-. =utured tmns- e^h It is not e’ear why it 

^ f^ntiallt smuk' ope-aton^ I that the 

i*.e xp jtt to D-e eat ^rnrmg ar-o-,- tne hnnep-b* the anastonio^= 

^ „ .e- V.= - m_de -j,. x^.bere- m. - V -nthdra-m I mm- adm^F 
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Fig 8 1, Method of Culp and DeWeerd Priestley’s operation S, Trendelenburg’s 
technique 4, Intubated ureterotomy of Davis m its early or simple form 


of Pnegtley’s opeiation (fig 8, 2) maj^ be coiibideiccl His oiiginal method losem- 
bles that of Tiendelenbuig (fig 8, 3) done fiom without instead of fiom nilhin 
thej^enal pelvis One can make the evcision so as to leave a long flap at the infeiior 
margin of the pelvis, and this can be sutured into a slit m the meter as in Y plasty 
The same result can be achieyed by paitial lesettion of the pelvis with temii- 
nolateral anastomosis of the urctei to it after dosuie of the lesultaiit defect, but 
continuity of pelvis and uietei is not maintained 
When the stiictuie is long and the pehis small (an unusual situation), Dans 
intubated ureterotomy (fig 8, 4) niyaluable My only patient vith such a 
condition had had traumatic a\ ulsion of the uretei fi om the pelvis of his solitary 
kidney, late nephrostomy^ and an unsuccessful intubated uioterotomy prior to 
admission, and had w om a nephiostomy foi 2 yeais Xo flap could be made from 
the shiunken pelvis In lesions which can be coriected by othei means, I prefei 
to use them because it seems to me that the piotracted use of an inlymg catheter 
m the pelvis greatly me leases the dangei of an mtiactable infection, paiticularly 
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normal the urcteropehac junction is funnel shaped, and contrast agent enters the 
ureter prompt^ A good urogram fulfills the abore catena axcept that the size 
of the pehas has not dirmiushed In a poor one, there is persistence or increase of 
tlielia dronephrosis, un dtered narromng at the jimction delayed transit of urine 
doM 11 the ureter, or dinunution of the renal function 

Combiiuns: these catena results were excellent in 44 of the < o operations, or 
GO 3 per cent, the\ nere good m 17, or 23 4 per cent and fair m one, or 1 o per 
cent Elexen, or 15 per cent x\ere failures 


CXTJSES OF FAILURE 

Peieral factors are hkelj to-contnbute to failure of a plastic operation upon 
the iireteropehac junction 'First of these is an inaccurate estimation of the rela¬ 
tionship betneen the In dronephrosis and the s\miptoms, nhich is particularly 
likch in the patient mth small In dronephrosis, so-called “reflex’ gastrointesti¬ 
nal sxmptoms, and an oxerentliusiastic surgeon It is obxuous that mdeniiig the 
outlet of the kidnex wall not relicxe smiptoms unrelated to the renal lesion 
V second source of error n ox erestimation of the functional capacitx of the 
dneased kidnex, so that a hopelesslx injured organ is “repiirec^” Failure max* 
result either because residual reiiil tissue is so fibrotic that infection cannot be 
eliminated, or because the motor mechamsm is so impaired (fibrosis or atom) 
that It cannot propel the urine satisfactonlx I^^nle the former defect can be 
cstinntcd wath reasonable accuracx bx means of preoperatixe function tests and 
b\ inspection at the time of operation, supplemented perhaps bx studx of a fast 
frozen section, I know of no satisfnctorx method of determining the lattei except 
bx taal and error 


Mmx errors of technique can cause failure Most easilx axoided is the use of 
nonabsorbable suture^ although the relationship betxxeen foreign bodies and 
luhiasis IS so XX ell knoxx n that this should not occur Xcglect to reduce the size of a 
greatlx dilated pclxis max leaxe such a large pool of tiane that infection resists 


trcaimcnt Conxcr-elx rejection of too much pelxas, accompamed bx peapelxac 
iiid peanretcral fibro^i- mix cause const action of the ureter xxhere it is pulled 
agnii'-t the loxxcr pole of the kidnex , this requires intubated uretcrotomx, or it 
III IX he irreparable 1 c ix mg aberrant x easels antcaor to the renal pelx is because 
It In': been po-sible to iiichor them xxell aboxe the urcteropelx ic junction max 
leid to obstruction of the pelxic itself, aa alreadx mentioned Dixision of icccs- 


-orx xts-cls xihich Mipiilx in nnexpectedlx large part of the paronchxma max 
le IX c too little fuiutioiimg tia?uc to lie iiacful thcoreticallx at least, a clot can be 
lirojiaeitcd backxx ird from a ligitcd xem to the main renal xcin and ciuse in- 
f in tioii Tlie hgatioii of atcesaorx rcii d artenes has been alleged to cause hx*per- 
tcii'-uin, but aitiafactorx proof i-- lacking 

In nix cxpcncnce mother aourcc of failure is the prox ision of inadetin itc 
dix er'ioii of the nnno during he ding either bx improper placement of the dix ert- 
ingcathctir or bx nufruient imhonng vo tint it ahps out preniaturclx This is 
n uhlx axoidwl bx tlic (xini-c of c-m it the time an mixing uretinl catheter 
lu i\ '"Wf tilt kulnox if tlu tulx ''hp''out 
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tioruiaires oi to retiuTi foi follosTjp, leaving 70 indn iduals vith 73 opemtions for 
All of these letuined questionnaires, and all but nine returned for 
examination 

Preoperative investigations and findings at operation disclosed the follovnng 
causes of obstiuction at the ureteropehuc junction 


Accessorj vessels to the lover pole 17 

Stricture 16 

Neuromuscular djsfunction 14 

Vessels and fascial sheet 12 

Periureteral scar 6 

Postinflanunatory poljps 3 

^Fascial sheet, high attachment of ureter 3 

Vessels and stricture 3 

Vessels, stricture, and fascial sheet 3 

Fascial band 3 

Granuloma 1 


81 

Comphcating lesions present before operation mcluded 


'■ Stones not contnbuting to obstruction 6 

,Bilateral obstruction 4 

Slight uretereotasis 3 

Horseshoe kidney 3 

'Ectopic kidnej 2 

Solitarj kidnej (acquired) 2 


20 


RESULTS 

Assessment of the result of an operation like Y plastjq v Inch is life saving only 
if the kidney is sohtao^ is not easy except m failuies, and depends greatly upon 
the judgment of the reviev ei It is doubtful that anj’^ tv o uiologists could reviev 
this material and ainve at the same conclusions The cntena used in this review 
are t^b^'degree of subjective rehef, the state of the mine, and the findings on 
urogiaph^ Results are classified as excellent, good, fan, oi as failures In terms of 
subjective lelief “excellent” means complete disappeaiance of sjunptoms, 
“good”, that the patient reports occasional imld discomfort on the operated side, 
“fair”, that there has been recurrent nondisabling pain w ith emdence of mfection, 
and “failure”, that lelief did not occur and, usually, that a second operation 
V as necessaiy YTiile 2 patients aie pertectly v ell aftei secondary' operations and 
a third inquires annual uieteral dilatations to be comfortable, these aie classed 
as failures because the original Y plasty' failed to achiece its objective 

In teims of the urine, “excellent” means clear, steiile uinie, “good” refers to 
the presence of bacteria without pus, “fair” means that a few pus cells are present 
together wuth bactena 

Theie is obviously' room for quibbling in inteipieting the urograms For our 
purpose, an excellent urogiam is cne which shows no impairment of function, 
the size of the hy'drcnephicsis has dimimrtied and the cahces hace retume to 
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A third patient (1943) developed pneumonia, then thrombophlebitis post- 
operatively, so that both sphnt and nephrostomy vere left m situ for an m- 
ordmately long time, obstruction then recurred and mtubated ureteiotomy had 
to be done She vas then lost to foUowup When she returned she had several 
good sized stones in her sohtary hydronephrotic left kidney These were removed 
and the ureteropelvic junction was adequate, the unne uas stenhzed with 
penicillin and streptomycin, and she has remained nell despite several preg¬ 
nancies 

Another patient (1948) had a nephrectomy elsewhere m 1950 for a calculous 
pyonephrosis, details cannot be secured 

A stone which did not form postoperatively played an embarrassmg part m 
another failure (1941) A large stone, thought to be solitary, was removed from 
the left kidney, and Y plasty was done for a stricture She recovered and left the 
state Within a year she had pelviohthotomy elsewhere, scrutmy of our roent¬ 
genograms indicated that this stone was present at the time of the original 
operation, and had been imstaken for the nucleus of the one which w'as removed 
tVhile this has no relationship to the Y plasty, it is a failure This, of course, 
emphasizes the value of roentgenography at the operating table even when one 
IS sure that the stone is solitary' 

Each of the remaining patients represents a blunder of a different sort In the 
first (1936), the unne was diverted by pyelostomy wnth a Robmson catheter, 
which slipped out on the third postoperative day It could not be reinserted, and 
the ensuing extravasation and infection prompted a nephrectomy which would 
not be considered today 

In 2 patients (1941 and 1948) recurrent stnctures developed after sjnnphysi- 
otomy for horseshoe kidney, combined with Y plasty A sphnt was used in the 
first but not in the second patient The first had another plastic operation else¬ 
where 7 years after the first one, and now reports herself w ell The second requires 
a ''Cmi-annual or annual ureteral dilatation to be comfortable, one wonders 
whether the free trip to the city docs not contribute as much to her comfort as 
doc-s the treatment 

In a ninth patient, already mentioned, accessory" vessels left anterior to and 
abo\e the junction caused persisting obstruction which was not relieved by their 
subsequent rcmo\al, and he had to wear a nephrostomy tube in his onl} kidnej 
for the rest of his life There must ha\ c been some clement of atony of the smooth 
inu''clc of tlic renal pelvis 

V lentil failure (1943) was due to inadequate nephrostomy, the renal peUis 
but not the ureter was duplicated Y plastj with nephrostomy in the lower seg- 
inint was followed In obstractiou and infection which could not bo corrected, 
iipp irenth liccausc the lommumcation between the two segments was occluded 
b\ postojicmtnc swelling The bactena were resistant to the feeble antibnctonal 
agents then a\ iilnhlc and the ensuing psoneplirosis reiiuircd nephrcctoms 
mpbro-tonn in eirli segment would bare prcicntcd this failure 

I be last one (1912) (aiiiiol be explained sat,shctonl\ because the patient 
n fusid to rt turn for nuest.galion, but s.ikI m the quest,omiairc that she “would 
h i\i iM'en 1)1 tter ofT if she had nc\er bad an operation ” 
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Occasionally, ■without any ob'vious technical fault, scarring around the junc¬ 
tion may produce lecurrent obstruction, presumably because of extravasation 
or postoperative infection 

TThe commonest single cause of failure in my ovm experience has been post¬ 
operative mfection of the kidnej'’ with an urea sphtting bactenum, usually 
Bacillus proteus Since catheters for urinar 3 '^ diversion and sphntmg appear to 
conduct these organisms into the bladder from contaminated bedclothes (Bacil¬ 
lus proteus IS a common inhabitant of the colon), this is a powerful argument 
for the omission of cathetei’s, as suggested by Hamm and Wemberg If thej'' are 
used, one should t^jto prevent infection by using antibiotics ■wnsel}’^, it seems 
reasonable that htluasis can be discouraged by altermg the composition of the 
unne until it can be stenhzed Theoretically w orthwhile measures mclude dilu¬ 
tion through diuresis, ieduction of phosphate excretion by the admmistration of 
alummum salts (Shorr), and increasmg the solubility of calcium by the use of 
salicylates (Pnen) I have yet to see postoperative hthiasis when all of these 
measures have been used, but more expeiience is needed to prove their value in 
this situation 

The advent of the modem antibiotics has penmtted postoperative stenhzation 
of the unne m most instances in which the patient returns faithfully for followup 
Of particular xmlue in infections -wuth Bacillus proteus have been combinations 
of furadantm and chloiomycetin wnth gantnsm 

It seems almost superfluous to mention xuolations of good surgical teclmique, 
but perhaps one should refei to such faults as the use of sutures heaner than 
0000 chronuc, taking large bites of tissue wnth production of angulation, bucklmg, 
or spurs of peMc wall, inadvertent placement of stitches across the lumen of 
pelxns or ureter, et cetera 


ANALYSIS OF FATLIJRES 

Because it is a truism to say that one can leam moie from his failures than 
from his successes, it seems ■w orth while to discuss the former bnefly, especially 
smce the mcidence is a httle higher than is suggested by current leports winch, 
howevei, contam few details concermng patients follo’wed carefully for long 
periods Dates indicate the year of operation for orientation m relation to the 
advent of antibiotics and of adjunctive methods such as the admimstration of 
alummum salts and of sahcylates The discussion is not m chronological order 
The commonest cause of failure wms postoperative nephrohthiasis due to in¬ 
fection with Bacillus proteus In no instance was this oigamsm present prior to 
operation In the first case (1938), left Y plasty wms successful, but the patient 
returned nine months later wuth Bacillus proteus in the unne from the nght 
kidney, w'hich w'as found to contain stones, he died after pelvionephrohthotomy 
At autopsy the stncture on the operated side was coirected and there was no 
infection Nevertheless, the organism was introduced na the nephrostom}" 

In a second instance bilateral nephrohthiasis followed an imtiaUy succ^u 
left Y plasty m 1943 Bacillus proteus was found before discharge, but could not 
be ehmmated While the stones w ere successfully removed from the left ki ey, 
the patient could not bring hei-self to subnut to operation on the other si e 
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A third patient (1943) de\ eloped pneumonia, then thrombophlebitis post- 
operatneh, so that both splmt and nephrostomj ivere left m situ for an m- 
ordmateh long time, obstruction then recurred and mtubated ureterotom} had 
to be done She nas then lost to foUomip When she returned she had seieral 
good sized stones m her sohtan hj dronephrotic left kidnej These were remoi ed 
and the ureteropelnc junction nas adequate, the urme i\as sterilized mth 
penicilhn and streptomi cm, and she has remained nell despite seieral preg¬ 
nancies 

Another patient (1948) had a nephrectomj elsewhere m 1950 for a calculous 
pi onephrosis, details cannot be secured 

A stone which did not form postoperatiielj plaied an embarrassmg part m 
another failure (1941) A large stone, thought to be sohtan, was remoi ed from 
the left kidnei, and Y plasti was done for a stncture She recoi ered and left the 
state Within a lear she had pelnohthotomj elsewhere, scrutm} of our roent¬ 
genograms indicated that this stone was present at the tune of the original 
operation, and had been mistaken for the nucleus of the one which was remoi ed 
^^^ule this has no relationship to the Y plast}, it is a failure This, of course, 
emphasizes the i alue of roentgenographi at the operating table ei en ii hen one 
IS sure that the stone is sohtarj 

Each of the remaimng patients represents a blunder of a different sort In the 
first (193G), the unne was diierted bj pielostomj with a Robmson catheter, 
which shpped out on the third postoperatne daj It could not be remserted and 
the ensuing e\traiasation and infection prompted a nephrectomi which would 
not be considered todai 

In 2 patients (1941 and 1948) recurrent stnctures de\ eloped after sjunphi sl¬ 
ot omj for horseshoe kidnei, combined with Y plastj A sphnt was used in the 
first but not in the second patient The first had another plastic operation else- 
w here 7 j ears after the first one, and now reports herself w ell The second requires 
a semiannual or annual ureteral dilatation to be comfortable, one wonders 
whether the free tnp to the citj does not contnbute as much to her comfort as 
docs the treatment 

In a ninth patient, alread\ mentioned, accessorv \essels left antenor to and 
abo\ c the junction caused persistmg obstruction which was not rehe\ ed b} their 
subsequent removal, and he had to wear a nephrostonn tube in his onh kidne\ 
for the rest of his life There must ha\ c been some element of aton^ of the smooth 
mu‘-cle of the renal pch is 

V tenth failure (1943) was due to inadequate nephrostonn , the renal pelns 
but not the ureter was dupheated Y plasU wath ncphrostom\ m the lower seg- 
nunt was followed In obstruction and infection which could not be corrected, 
qip irenth lx;cau=o the commumcation between the two segments was occluded 
b\ po-toperafnc swelling The bactena were resistant to the feeble antibacterial 
igriits then aiailablc and the ensuing p\onephrosis requiretl nephrcctoma \. 
neiihrostonu in euh segment would ha\c prevented this failure 

Tin list one (1942') <aiinot lie exp! uiied satisfactonh Iiecatisc the patient 
n ftwal to retuni for in\e-tig ition, but sjul in the questionnaire that she ‘ would 
hi\( Ixa n Ih tte r off if dll h id nc\ er h id an operation 
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COMMENT 

It Will be noted that three of the four failures due ^postoperative hthiasis 
antedate the appearance of effective antibiotics and of measures designed to' 
dissolve calcuh or to alter the concentration of calcium and of phosphorus in 
th'e urine‘while tffe fourth one (1948) preceded the advent of the few agents 
which are reasonably effective against Bacillus proteus The risk of this coniphca- 
tion now can be practically ehminated, although it can still occur if the suigeon 
does not take effective measures during the patient’s convalescence, or if he lads 
to continue treatment until the unne is sterile after there are no antibiotics 
m the uime Whether the techmques advocated by Hamm and Weinberg w 11 
obviate the need for such precautions remains to be seen 

Having evpenenced the complications due to technical errors, none of ivhich 
was endent at the tune of their commission, I doubt that they null be repeated 
The possibility of lecurient or of postopeiative stnctmes mil alwa 3 '^s be mth us, 
although the use of the potent antibiotics should lessen this danger as well 
The prevention of diagnostic eriors is meiely a mattei of stopping to think 
before operating, and of curbing the tendenc 3 ' to opeiate while in doubt about 
the accuracy of the diagnosis 

Removing one stone while missing another cannot, of course, be condoned, 
especially since the means of pievention have been available for so long 

SUMMARY AND CONCLUSIONS 

Seventy patients mth seventy-three Y plasties weie followed for from 5 to 24 
years after operation 

Results were acceptable m 61, or 83 7 pei cent, fair m one (1 3 per cent), and 
were fadures m 11, or 15 per cent 

The .commonest suigle cause of failure was postoperative hthiasis due to un¬ 
controllable infection by Bacillus pioteus, which should now be largely pre¬ 
ventable 

'Other causes of faduie mclude errors in surgical technique, and mistakes in 
diagnosis, also preventable mth a little care 
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COMMENT 

It Will be noted that three of the four failuies due to postoperative hthiasis 
antedate the appearance of effective antibiotics and of measures designed to" 
diiiolve calcuh or to alter the concentration of calcium and of phosphorus in 
the unne, while the fourth one (1948) preceded the advent of the few agents 
wTucJi are reasonably eflfective against Bacillus proteus The risk of this coniphca- 
tion now can be practically ehmmated, although it can still occur if the suigeon 
does not take effective measures during the patient’s convalescence, or if he lails 
to continue treatment until the unne is sterile after there are no antibiotics 
m the unne Whether the techmques advocated by Hamm and Weinberg' w 11 
obviate the need for such precautions remams to be seen 

Hanng expenenced the comphcations due to techmcal errors, none of which 
was eiadent at the tune of theu commission, I doubt that they will be repeated 
The possibility of recurient or of postoperative stnctures mtU alvays be with us, 
although the use of the potent antibiotics should lessen this danger as well 
The prevention of diagnostic enors is merely a matter of stoppmg to think 
before operating, and of curbing the tendency to operate v hile in doubt about 
the accuracy of the diagnosis 

Removing one stone while missing another cannot, of course, be condoned, 
especially since the means of prevention have been available for so long 


SUMXUBY AND CONCDUSIONS 

Seventy patients vith seventy-thiee Y plasties nere followed for from 5 to 24 
years aftei opeiation 

Results were acceptable m 61, or 83 7 per cent, fau m one (13 per cent), and 
were failures m 11, or 15 per cent 

The .commonest smgle cause of failure was postoperative hthiasis due to un¬ 
controllable infection by BaciUus proteus, which should now be largely pre¬ 
ventable 

’’Othei causes of failure include enors in surgical technique, and mistakes in 
diagnosis, also preventable mth a little care 
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BILATERAX, URETERAL OBSTRUCTION BY 
RETROPERITONEAL INELAMAIATION 

LOUIS lOZZI A^D JOHN J iMURPHY 

From the Veterans Admtmstralton Hospital, Philadelphia, Pa and the Department of Surgery, 
Division of Urology, University of Pennsylvania, Philadelphia, Pa 

In 1948 Ormond* descubed an interesting and previousl 3 '' unrecognized sjm- 
drome of bilateral ureteral compiession bj”^ a retropentoneal inflamniatorj' re¬ 
action He presented observations made on tiro patients, each hanng complete 
obstruction of the ureters as a result of encompassing non-malignant retroperito¬ 
neal tissue Both patients had a histoiy of chrome illness, weight loss, back and 
flank pain, ohguiia, azoteima, and fmall 3 % anuna Since Ormond’s report, sl\ 
additional cases have appeared in the hteiature ** ^ The case reported herein con¬ 
stitutes the mnth, and is umque in that there was a 4-month interval between 
involvement of each uretei 


CASE HEPonr 


H C H,VA Hosp No 11782, a 44-3mar-old white man, was admitted to the 
hospital on Januaiy 18, 1955, complaining of left flank and left lower abdominal 
pam of 6 months duration He had also noted progressii^e constipation, vomiting, 
and giadual v eight loss of 40 pounds Cholec 3 ’’stectom 3 ^ had been performed at 
anothei hospital 6 months prior to admission, and subsequent banum studies 
of the colon and small intestine, and evcietoi^'- urogram vere reported as within 
normal limits 

Ph 3 '^sical examination Blood pressure uas 130/70, temperature 98 6 There 
was endence of maiked deh 3 ^dration and exquisite tenderness m the left flank 
and left upper quadrant of the abdomen 

Laboratoiy findings UnnaB^sis shoned 8-10 white blood cells per high poner 
field Hemoglobin nas 13 6 gm per cent The blood urea nitrogen nas 15 mg 
per cent and unne cultme was negatne 

Course in hospital An excretor 3 ’’ urogram performed on admission revealed 
prompt excretion of d 3 m from the nght kidne 3 ’^ and outhned a duphcation of 
pehns and ureter At no time m the stud 3 r w'as there endence of excretion from 
the left kidne 3 ^ A catheter passed up the left ureter encountered resistance at a 
distance of 22 cm from the ureteral onfice, and a rapid drip of urine was obtained 
Retrograde p 3 ’^elograms (fig 1, A) demonstrated mild hydronephrosis, an appar¬ 
ent kink m the ureter at the lei^el of the tlurd lumbar I'ertabra, and pehnc reten¬ 
tion of d 3 "e at one hour 

On February’' 3, 1955, the left retropentoneal space nas explored through a 
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Fio 1 4., retrograde p\elogram demonstrating obstructed, nonfunctioning left kidncj 
S, urogram 2 months after operation Excellent function of both kidneis 

flank mcision The ureter n as completely encompassed bj an envelope of thick, 
fibrous, indurated tissue from a point 4 cm belon the ureteropehuc junction to 
the let el of the ihac tessels There was no apparent cause of the inflammatorj’' 
process The penureteral tissue was mcised, and a portion taken for histologic 
studj The ureter was then dissected free of this tissue, and mtubated with 
Ko 240 poljethjlene tubmg A pj elostomy n as performed to ditert the urine 
The sphntmg tube v. as remot ed m 4 weeks, and the pyelostomj tube one w eek 
later 

An excretorj urogram 2 months after operation (fig 1, B) retealed excellent 
function of the left kidnej, mth minimal, if anj, dilatation of the collecting 
sjstem 

The patient uas asjTiiptomatic for 4 months after the operation on the left 
ureter On June 6, 1955, he was readmitted because of nght flank and upper 
abdominal pain of 3 dajs’ duration There was moderate tenderness m the nght 
flank and in the nght upper abdomen Unnaljsis reiealed 8-10 white blood 
cells per high power field The blood urea mtrogen was 18 mg per cent An 
excretorj urogram (fig 2, A) showed no function of the right kidney Theleftpyelo- 
gram appeared normal Retrograde p 3 elogram (fig 2, B) rexealed moderate 
hj dronephrosis on the nght, wnth retention of the dj e at one hour 

On June 30, 1955, the nght retropentoneal space was explored through a 
flank mcision The upper third of the duphcated ureter was dilated, apparently 
because of obstruction by an em elopment of firm, mdurated, penureteral tissue 
which imohed an area 5 cm in length proximal to the ihac xessels This tissue 
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extended medially towards the aortic bifurcation and beyond the conhnes of 
the operative field Inciaon and biopsy of the penureteral tissue were performed, 
and the mvolved segment of ureter completely freed from the constnctmg en¬ 
velope The duphcated ureter fused at the le\ el of the ihac vessels The involved 
area was mtubated, and d^^ ersion of the urine accomplished by proximal ureter¬ 
ostomy m situ The splint vas remoxed in 4 veeks, and the ureterostomy tube 
0 veeks postoperatively An excietory urogram (fig 2, C) 6 months after opera¬ 
tion rex ealed excellent function bilaterallj' and mimmal right hydronephiosis 
The patient vas asjunptomatic at this time, and had gained 40 pounds in x\ eight 
Two and one half months later the patient vas readmitted with symptoms 
of constipation, nbbon stools, and abdominal distension Studies demonstrated 
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Fig 4 Histological section of pcnureteral tissue Nonspecific chronic inflammatorj 
changes 

a constnctmg lesion m the colon just abote the rectum There nas no apparent 
function of the left kidnej on urogram (fig 3, A) 

Exploratory lapaiotomj retealed no endence of mesentenc adenopathj or 
mtra-abdominal metastasis The rectosigmoid just at and below the peritoneal 
reflection was m\ohed in a large inflanimatorj' process and was markedlj’’ 
adherent to the sacrum The retroperitoneal tissues showed et idence of chronic 
mflammatorj’' reaction Biopsies of the retroperitoneal tissues, bow el, and mesen- 
terj' disclosed chrome inflammatory' reaction only, with no eAidence of mahg- 
nancy A proximal colostomy was made because it was impossible to mobihze 
the bowel for resection Tw o w eeks postoperatn ely function had returned to the 
left kidnei, and both pyelograms were normal m appearance (fig 3, B) Normal 
pyelograms were again noted 5 months later 

Histologic exammation of the tissue from the penureteral region (fig 4) 
showed fibro-fattj tissue AAith chrome inflammatory reaction The majoritj of 
the cells are of the mononuclear Aariety Few neutrophils are in emdence In 
sei eral areas the inflammatoiy cells are clustered around a ascular channels 

DISCUSSION 

The penureteral inflammatory reaction m this patient appaiently was caused 
by a septic process in the region of the rectosigmoid colon The exact etiologj 
cannot be ascertained, but perforation of the bow el wall bj a foreign bodj, or 
diA'erticuhtis, are likely possibilities The alternating and recurrent ureteral ob¬ 
struction presents an e\ en greater emgma Exacerbations and rennssions of the 
imtiatmg process deep in the pehus, or alterations m the lymphatic drainage in 
the retroperitoneal space by' the ureteroly'sis might be responsible 

This case emphasizes the necessity for a careful search for the imtiatmg lesion 
m patients presenting the sy-ndrome Only by proper treatment of the pnmaiy 
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cause of the retropentoneal inflammation can a successful outcome be assured 
If such a primary lesion cannot be found, ureterolysis, splinting of the involved 
area, and proximal diversion of the urme appear to offer a reasonable method 
of treatment of the unnary tiact problem 

SUMMAKY 

The ninth case of bilateral uieteral obstniction by retroperitoneal inflamma¬ 
tion IS reported 

The chmcal picture, pathogenesis and management are discussed 
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MANAGEMENT OF THE SE^^?RED URETER 
FRANK C HAAEM and SIDNEY R WEINBERG 

om the Department of Surgery, Division of State Umvermly of New 

Fori, College of Medicine at New York City and Kings County Hospital, 


Brooklyn 3, N F 

Because c^its sheltered anato mic position, rarely is the ureter in jur ^ ex - 
temSlilunt trauina,_Sharp instruments or penetratmg nussiles can perforat e 
or"^S^5MiY]iejSjEJkIoleTiiquently injury- results Irom exTensive surreal 
proceduri, such as radical hj sterectomj' An actual perforation of the ureter 
is not required, ureterovaginal fistula has followed e\tensive damage to the 
adventitia wnth nnpairment of its blood supply Such unfortunate results sre 
not uncommon, Masterson' reported 11 instances of ureterovaginal fistulas 
followTUg 105 radical hysterectonues with hnnph node dissection Trauma to the 
ureter has followed abdonunoperineal resection for caremoma of the lower 
sigmoid and rectum Also, mtrmsic disease of the ureter, such as tumor or a 
retrocaval position, may require anastomosis of the severed ends 

The results of end-to-end anastomosis of the ureter, as mth other small 
tube-hke structures, have not been uniformly satisfactory Thomas D hloore,® 
probably the most outspoken m this respect, states, “through the years much 
experimental work has been done and numerous methods of performing end-to-^ 
end andend-m-end repair of the ureter have been described, the immediate results 
of which are often most encouraging, unfortunately, however, m the majority 
of cases, stneture of the site is almost mentable ” 

The vanefy of techniques recommended is also emdence enough that no 
method has been lery successful (fig 1) ’ Arthur Cathro,'' m an operation for 
retrocai al ureter, chose to dmde the % ena cava and reanastomose it rather than 
dnnde the ureter He also analyzed 18 reports of end-to-end anastomosis of the 
ureter (for retrocaval ureter) reported m the hterature and he found that only 
four of the 18 patients obtamed satisfactory results Nor has experimental work 
on animals juelded good results A summary of recent work concemmg tran¬ 
section and surgical repair in dogs is mcluded m table 1 
We beliei e the outlook for restonng the contmuity of the ureter need not be 
so gloom} pronded certain pnnciples are obsen^ed ‘ At least it can be tned wnth 
a reasonable chance of success Nephrectomy may be done at a later date if 
necessar}' 

Read at annual meeting of Amencan Association of Genito Unnari Surgeons, Osterville 
Mass , June 4-6, 1956 ^ o , , 

Acknowl^gement is made to the Wmthrop Laboratories for their generous sunnK of 
hypaque solution, We contrast medium used to obtain the canine intravenous urograms 
iMaster^n, J G Analj-sis of 105 radical hj-sterectonues and pelvic Ivmph node dis¬ 
sections performed in treatment of uterine malignancj In press. Am J Ob^ A Gynec 

W of the Ureter InUrologj, edited bj CampbeU Philadelphia 

" B baimders Co , 1954, vol 3, sect 16, chapt 4, p 1864 ^ 

Surges, edited b} H P Winsbuo-White Baltimom 
treatment “^ter A nevr method of 

wIth?uT^tuLtmn“J'^&,^T 4 |- 5 Ll 9 «*’^^ regeneration of ureter 

407 


C HAMM AND S R WEINBERG 


408 



Fig 1 A, transverse end to end anastomosis of ureter B, oblique end-to-end anas 
tomosis of ureter C, oblique end to end anastomosis vith longitudinal split of obtuse 
side B, end to end anastomosis inth longitudinal split of upper segment on one side B. 
side-to side anastomosis of ureter From Textbook of Genito Urinary Suboeht, edited 
by S P Winsburj -White Baltimore Williams and Wilkins, 1948 

In the event that the ureter is transected, a serious interference mth the 
physiologj'^ lesults, peustaltic waves ongniating m the proximal segment pro¬ 
ceed to the severed level and stop, nor iviU they traverse the lecently sutured 
ends In the severed uretei a peristaltic wave may therefoie encounter a con¬ 
tracted segment belou the point of anastomosis A dilatation of the proximal 
segment is the lule for the first neek or tuo, followmg end-to-end anastomosis, 
without diversion of the unnaiy stream above the site Howevei, after healing 
mthout cicatnx is complete, synchronous peristalsis is resumed 

Dilatation of the pioximal segment means increased pressure and imder these 
circumstances it is unhkelj^ that an 3 '^ type of suture will result m a uatertight 
anastomosis Therefoie we have not attempted to effect a uatertight closure, 
but have used fine atraumatic, evertmg, mterrupted mattress sutures designed to 
approximate the mucous membiane pnmanly and not allow fibrous tissue to 
mterpose betueen the jommg epithehum Pressure on the suture Ime is relieved 
by makmg a linear uicision veil above the site of anastomosis (fig 2), drainage 
is pioruded bj’’ rubbei tissue for a minimum peiiod of 9 da 3 "s or until urmar} 
drainage ceases Our expenmentaJ vork emphasizes the importance of mamtam- 
mg adequate diamage 

Another important principle to he obserrmd m restoring the continuity of a 
small tube-hke structuie, is a type of anastomosis that vill mcrease the circum- 
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Table 1 


Name of Iii\«tigator 
and Reference 

5 of 
)ogs 
Jsed 

Procedure and 
location of Anastomotic 

’>T>c of Anastomosis 

Rejults 

Manon, H 

J d’urol , 27 

273, 1929 

s . 

Junction of loner 
and mid third 

End to end, 4 
denuded, 

4, hot needle 
to mucosa 

All stnetured at point 
of suture 

Bump, W S and 
Crowe, S 

Surg , Gj nec 
&. Obst , 49 
346-351, 1929 

26 

Catheters removed 
in 8-14 daj s 
Catheters for 

diversion of urine 
Mid ureter anasto¬ 
mosis 

Transverse 
end to end 

6 died of post op in 
fection 6 successful 
with good condition 
of kidnei and normal 
histologic appearance 
of anastomosis 

Iselin, M 

Surg , Gjnec 
&. Obst , 49 
503-509, 1929 

12 

Accompamng pj elos 
torn) Solid bougie 
splinting ofureter 

Transverse 
end to-end 

5 died of peritonitis, in 
fection alnajs pres 
ent J’cristalsis ob 
sened to bo terj 
si on 

Hrj ntschak, W 
Ztsohr f urol 
chir , 42 268, 
1938 


Nephrostom} used 
and ureters 
splinted 

Transverse 
to end 

Histologic o\amination 
fibrosis at site Ma 
jontj of dogs died ot 
peritonitis or urinnrj 
extravasation 2 had 
good functional re¬ 
sults, except for h)- 
pertrophj of ureter 

Wildboli, E 

Ztsobr f urol 
cbir , 42 56, 
1936 

6 

Reanastomosis with 
circular con 
tinuous suture 

Transverse 
end to-end 

Good results in seen 2 

J ears later Believe 
good results a matter 
of technique, but di¬ 
latation noted aboie 
suture line 

Kramer, S E 
Surg , Gynec 
<4 Obst , 46 
217-220, 1928 

3 

Alid ureter, catheters 
to pelvis and 
across anastomosis 

Transverse 
end to-end 

All had stneture at site 
of anastomosis 

^ Davalos, A 

J Urol , 58 
22-27, 1947 

18 

Mid ureter 

Continuous 

everting 

mattress 

suture 

Good results in 1 dog 
7 months postopera- 
tivelj 
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Table 1 Conlinned 


Kamc of Investigator 
and Reference 

No of 
Dogs 
Us^ 

Location of Anastomosis 

T>pe of -Aiuutoraosis 

Results 

Sutherland, C 

G , Broun, W 

E , Atkinson, 

J C and Bir¬ 
mingham, B T 
South Med J , 

6 

1" of loner third of 
ureter resected, 
polj ethj lene cath¬ 
eter bndged the 
gap and passed 
into bladder 

No suture 

All stnetured after gap 
in ureter healed bj 
filling in with fibrous 
tissue 

47 525-530, 

1954 

4 

Loner third severed 
transvcrselj and 
ureter intubated 
with poljeth\lene 
catheter 

End to-end 
anastomosis 

Catheter removed 4th 
daj Result in 10 
dajs, incomplete 

healing on 38th da} 
Strieture mild to 
complete 

Weisman, J L 
Bnt J Urol , 

6 11-26, 1934 

9 

E\trapentoneal 
anastomosis done 
close to insertion 
of ureter into blad¬ 
der, No 4 or 6F 
urethral catheter 
as splints 

Transverse 
incision, end 
to-end 

5 dogs had good lumen, 
stricture formation 
and urinarj e\trava 
sation in 4 dogs 



Fig 2 Anastomosis inth everting mattress stitch 


ference A Z type of anastomosis has been advocated by Holman (fig 3),® and 
Anderson and Hjmes (fig 4)’’ have devised a novel method of anastomosis The 
simplest and most satisfactorj" method of increasing the diameter of the ureter 


» Holman, E and Hahn, R Application of Z plastj technique to hollov cjlinder anas 

tomoses Ann Surg , 138 844-349, 1953 * n * t TT,-nl 21 209-214 1949 

1 Anderson, J D and Hornes, W Retrocaval ureter Bnt J Urol , -si 




Fig 3 Principle of Z-plastv as appbed to end-to-end union of blood vessels parallel 
incisions a h and c d are made permitting approximation of a and c, b and d, ivith definite 
mcrease in crrcirmference at site of anastomosis (After Holman ®) 



•+ 

jS ^ ureteropelvic anastomosis, as advocated hv Anrlorcn,, 

stncfuSTonSihoT P«>du®e circular scar and sufeeque^t 
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Fig 6 v4, dog No 349 Bilateral ureteroureteral anastomosis Right visible, 10 months 
postoperativelj , left, 8 months postoperatively 

B, dog No 525 Solitary kidney, 3 months postoperatively 

C, dog No 554 Right anastomosis 5 months postoperatively 

IS Simply to incise each end fora distance of about one centimetei, as described by 
Nesbit® m his ureterointestinal anastomosis and jom the spatulated ends mth 
fine everting chromic catgut No splmtmg tube or catheter has been required 

RESULTS 

Clinical Patients who leqmre this type of surgery aie seen mfrequently, only 
one human subject, a man (M S 44 years, Kings Count}'- Hospital No 88,986) 
had a repair of a ureter with spatulated end-to-end anastomosis His ureter was 
severed while undergoing ligation of infenor vena cava in April 1955, on the 
general surgical sen'ice, Umversity Drnsion, Kings County Hospital No di¬ 
version of the unne above the site of the anastomosis v as done Some dilatation 
of the proximal segment was present for oA'er sl\ weeks A uiogram taken during 
the twelfth postoperative week mdicated that the dilatation had subsided and 
the pyelogram vas almost normal He has been followed for 13 months with no 
symptoms referable to his nght kidney and no instrumentation has been required 

Experimental Twenty anastomoses were done m 16 dogs, 4 dogs had both 
ureteis divided and jomed Of the 16 dogs, four died of distemper m from two 
to six days postoperatively mcludmg one dog mth bilateral anastomosis Au¬ 
topsies were performed on all four, the site of anastomosis was satisfactory Of 
the remaimng 12 dogs, five died of unnary extravasation as a result of pulling 
or chevung out the dram before healmg had taken place In four of the 5 dogs, 
the drams were chewed out on or before the sixth day, m the fifth, it -nas re¬ 
moved on the ninth day postoperatively and the dog died on the eleventh day 

* Nesbit, R Ureterosi^oid anastomosis b} direct elbptical connection, prelim 

inarj report Univ Hosp Bull , Ann Arbor 14 45, 1948 
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This dog had a bilateral anastomosis, at autops\ a calculus and obstruction were 
noted m tbe nght kidnea (operated upon 3 months prc^^ouslv) Autopsv on the 
other dogs m tbis group mdicated that the\ died of unnan extrai asation and 
infection 

The 7 dogs remainmg are still ahi e from 2 to 11 months postoperatu eh Tw o 
had both ades operated on, makmg a total of nme anastomoses (fig 5, -4) 
In one animal the first anastomoas ivas a failure resultuig ui a pionephrotic 
kidne\ This was remo\ ed and the sohtan ureter w as sei ered and anastomosed 
This dog IS stiU ah\ e and w ell (fig 5, B) A second obtamed a poor result but re¬ 
tains good function and appears healthi The reniainmg sei en anastomoses in 
sue dogs appear to be functioning well and the dogs are health\ (fig 5, C) 

The results m the human subjects should be better than those m the dog 
The importance of niamtammg adequate dramage until the ureter is healed 
cannot be too strongh empha'uzed In those animals w here the dram came out 
prematureh wath marked fibrosis of the ureteral tissues, constnction of the 
ureter or death occurred rapidli due to wide evtrai asation 

SCIGLERT 

Satisfacton results were obtamed m se\en of 9 operations on 7 dog«, where 
the ureter was sei ered and reanastomosed usmg a a ertical slit m each end to 
produce a spatulated effect, thereby mcreasmg the cahber of the ureter at site of 
anastomosis The suture was a fine chronuc eierting stitch The unne was di¬ 
verted b\ a hnear mcision made well abo\e the site of anastomosis no sphntmg 
catheter was used 

We feel safe m recommending this operation, although it has onh been used 
in 1 patient Here, the techmque of anastomosmg the spatulated ends of the 
ureter was used without the ureterotomj aboi e the site of anastomosis He is 
hvmg 13 months without complamts referable to his kidnev, ureteral dilatation 
or instrumentation has not been required 
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A NEW OPERATION FOR URETERAL ECTOPIA CASE REPORT 

THOMAS E GIBSON 

A le^aew of the hteiature in 1949 by Buifoid, Glenn, and Buiford* levealed 
that 425 cases of ureteral ectopia had been reported To report an additional 
case of a condition winch has been so thoroughly covered would be needlessly 
repetitious were it not possible to contribute a new note to some phase of the 
problem It is hoped that the surgical management of the case heiein reported 
may occasionally find useful application 


CASE REPORT 


A 17-year old girl gai'e a histoiy of mcontmence since birth Urological studies 
at the age of 2, 9, 11, 15 and 17 yeais had failed to elucidate the cause She came 
to my office with a set of excietoiy urograms winch appealed normal (fig 1, A) 
Her mcontmence uas worse in the daytime than at night She and her parents 
were beconnng desperate because she uas soon to giaduate fiom high school 
and wished to piimue a musing caieei Suspecting an ectopic uieteral onfice 
fiom the histoiy, my first pioceduie uas to caiefully mspect the vulva and at 
the same time make sudden piessuie on the lowei abdomen ovei the bladder 
region This caused a spui t of clear unne to come from a small hidden opening 
in the vestibule between the urethra and vagina A 6F olive-tip uieteral catheter 
was passed mto this openmg as fai as it -would go (4-5 cm ) and injected with 
neo-iopax levealing a dilated meter extending upuaid toward the nght kidney 
(fig 1,B) Even -with foicible injection, it was not possible to fill it above its mid- 
portion The loAver part of this anomalous uretei apparently terminated in a 
Gartner’s duct Heie, thei-e were associated diverticula and sacculations le 
sembhng someivhat the moi phology of a semmal vesicle (fig 1,B) * From a knowl¬ 
edge of embiyological developmental anomalies, the natural assumption was 
that ve were deahng with a supernumeraiy ectopic ureter leading to the upper 
pole of a double right kidney, although the excietoiy uiogram gave no intimation 
that such was the case The right kidney was exposed through the usual right 
flank incision and the diagnosis was confirmed as showm m the composite draiv- 
mg (fig 2) Oui intended plan of attack ivas to perform a right hemmeplirectomy 
and remove as much of the ureter as possible through this incision HoweiTr, 
this proved to be impractical foi two reasons First, the kidnej'^ lesembled a 
noimal healthj^ single oigan and, second, the renal pedicle vas anomalous, enter¬ 
ing the kidney near the upper pole so that a pai tial nephi ectomj' v as not feasible 
A total nephrectomy vas then considered but lejected because the idea of re- 


Read at annual meeting of Amoncan Association of Genito-Unnary Surgeons, Oslcrvittc, 

Mass , June 4-6, 1956 , 

‘ Burford, C E , Glenn, J E and Burford, E H Ureteral octopia A rcvieir of the 
literature and 2 case reports J Urol , 62 211-218, 1949 

* As early as 1^2, Kocks’ stated that the paravaginal portion of the volman duel per 
sists in 80 per cent of w omen He stated that from the distal end there develops ^casio 
ally an outgrowth in the form of a sacculated diverticulum vhich is known as ociiiiin,r 
gland", and it is the homologue of the seminal vesicle , , ^ i i cn jftv- 

» Rocks, J Ueber die Gartner’sehen Gange beim Woibo Arch f Gjnakol , 20 4b 

491, 1882 
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Fig 1 A excreton urogram reveals apparenth normal upper unnan tract, although 
on nght side there e’asts a double kidnei mth complete recfuphcation of ureter and ec 
topic ureteral onfice opening in vulva between orifices of urethra and vagina 

B, ectopic ureteral orifice opening in vulva was revealed bi making sudden pressure 
o\er bladder region This caused a jet of clear water to spurt from a small, almost in 
visible orifice situated between the urethral and ^agln3l orifices 4 6F ureteral catheter 
could be passed about 5 cm Forcible mjection of neo lopev outhned a greatli dilated 
tube extending upward toward right ladnei It was impo=sible to inject the ectopic ureter 
m Its upper portion It apparenth opened below in a vestigial Gartner’s duct containing 
sacculations or diverticula (Schuller's gland 1 

moving a normal kidnet was repellent Therefore, after excision of as much of 
the ectopic ureter as could be reached the upper pehus was anastomosed to the 
lower pielvis as shown m figure 3 The patient had a smooth com alescence and 
was discharged from the hospital on the tenth postoperative dav A retrograde 
pv elogram 3 months later shon ed a satisfactorv result (fig 4) The patient has 
remamed dn and svmptom-free now for more than a v ear, and both patient 
and parents are extremelv happv over the result 

coiniEvr 

One max wonder whv such a comparatn eh smiple solution to the problem 
of supiemumerarv ectopic ureter has not been utilized m the past Howev er, upon 
renewmg the hterature it soon becomes endent that such treatment is not 
feasible m most cases for obnous reasons Tsualli the ectopic ureteral orifice 
leads to a tremendoush dilated ureter cappied bv a segment of ladnev that is not 
onh chronicalh mfected, but has also undergone hi dronephrotic atrophv so 



Fig 2 Composite sketch of findings as revealed by p> elography and surgical o\plora 
tion Ectopic ureteral onfice opening in vestibule between urethra and vagina and arising 
from upper pole of kidney 
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Fig 4 Retrograde pA elogram 3 months postoperativel> shows satisfactory result Pa- 
tient has had no further s^ mptoms 

that it IS functionalh worthless In addition, the renal pedicle is usually so 
situated that hemmephrectomi is comparatn eh eas\ 

In a senes of some 40 cases, Campbell’s* treatment consisted routineh of 
henimephrectomj and remot al of as much of the dilated ureter as could be com- 
fortabh reached through a flank incision The terminal segment of ureter was 
left behind and does not appear to hai e been a source of subsequent morbidits 
Less fai ored procedures hai e been 1) partial remo^ al of the ureter with hgation 
rather than hemmephrectomi, 2) ^reteroc^ stostomj, 3) e\cisiou of the entire 
ureter with hemmephrectomi, and 4) in the milder forms of ectopia m which 
the ureter opens in the urethra, the onfice has been mcised backward so as to 
open in the bladder therebi becoming subject to sphmcter control The latter 
’Campbell, M F Urologi Philadelphia W B Saunders Co , 1954, vol 1, pn 314- 

324 . . , Vi- 
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Fig i Retrograde p\ elogram 3 months postoperativeli shows satisfacton result Pa¬ 
tient has had no further simptoms 

that it IS functionallv worthless In addition, the renal pedicle is usuallt so 
situated that hemmephrectomT is comparatit elv eas\ 

In a senes of some 40 cases, Campbell's* treatment consisted routmelv of 
hemmephrectomt and remo% al of as much of the dilated ureter as could be com- 
fortabh reached through a flank mcision The temunal segment of ureter was 
left behmd and does not appear to hat e been a source of subsequent morbiditt 
Less favored procedures hat e been 1) partial remot al of the ureter with hgation 
rather than henimephrectomt 2) ureteroct stostomt 3) avcision of the entire 
ureter with henunephrectomt, and 4) in the nulder forms of ectopia in which 
the ureter opens m the urethra, the onfice has been mcised backward so as to 
open m the bladder therebt becommg subject to spluncter control The latter 
Campbell M F Urologt Philadelphia TV B Saunders Co , 1954, vol 1, pp 314- 
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procedure is mentioned by Kelly and Bumam^ as having been practiced bv 
H un ner fifty years ago The other procedures above mentioned aie obnousl)^ 
more hazardous than that recommended by Campbell 

Search of the liteiature has levealed an mterestmg case report bj' Kummell 
and Graf® of a fifteen-year-old girl with four ureteis, two openmg normally m 
the bladder and two opemng m the vagma On the right side anastomosis of the 
two pelves was done (fig 5) and later the left ectopic ureter vas tieated by 
cutaneous ureterostomy Thom (1928) m a review of 186 cases cites 1 instance 
of anastomosis between the two pelves of a double kidney Eisendrath (1938) 
m a re^'lew of 255 cases cites 1 case by Haselhorst m which the ectopic meter 
was ligated and anastomosed to its fellov on the same side 

Aside from cases with ectopic ureteral orifices, theie have been seveial in¬ 
stances of successful anastomosis of one ureter to another, eithei horaolaterally 
or contialaterallj^ In a recent personal communication, Deming cites 2 cases 
of highly malignant bladder tumors m vhich he successfully anastomosed the 
ureter on one side to its mate on the opposite side The first successful anastomo¬ 
sis m the Inong human of a ureter on one side to its mate on the opposite side 
was reported before this Association by Higgms ui 1934 under the term, “Trans- 


* Kellj, H A and Bumam, C F Diseases of the Kidneis, Ureters and Bladder Nen 
York D Appleton A Co , 1914, vol 2, pp 34-341 

‘ Kummelf, H and Graf, H Handbuch der Praktischen Chirurgie, 6fh ea 
385-6 (Garre, Kuttner and Lexer) 
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uietero-ureteral anastomosis ” Moore in 1948 collected eight such cases mclud- 
mg one of his omi, all successfullj’’ done with no moitaht}" IMooie’s comprehen¬ 
sive papei also includes the personal leport of a successful opeiation, done foi the 
first time, consisting of transiiieteiopjmlostomj’^ in which the ureter of a left 
ectopic kidnej w as anastomosed to the peh is of the opposite ectopic kidnej' 
Such procedures would be piefeiable to cutaneous uieteiostomy oi iiieteio- 
mtestmal implantation m cases wheie transplantation of one uietei has become 
necessaiy 


CO^CLUSIO^ 

In supemumeraiy ectopic nietei, partial excision of the uretei w ith anastomosis 
of the upper pehus to the lowei pehus is lecommended pioiided the uppei pole 
of the double kidnej" has not been destro3’^ed bj’’ mfectioii and hydi oneplirotic 
atrophj’- 

JtBO Sutter St, San Francisco 2, Cahf 



The Johhnal of Urologt 
Vol 77 No 3 March 1957 
Printed in U S A 


USE OF CLORPACTIN WCS 90 FOR RELIEF OF SITMPTOMS DUE TO 

INTERSTITIAL CYSTITIS 


TOI NILES WISHARD, JR , AIYRON H NOURSE and J H 0 AIERTZ 

From the Department of Urology, Indiana University School of Medicine and 
Methodist Hospital, Indianapolis, Ind 


Interstitial cystitis has been the happy hunting ground of therapeutics suice 
Hunner first described the lesion in 1915 It has been locallA'^ treated by segmental 
or subtotal resection, electrocoagulation, overdistention, mstillation of 2 per cent 
silver mtrate and injection nuth alcohol, cortisone etc Systemic treatment has 
mcluded the followuig drugs neoarsphenamine, urmary antiseptics, emetine, 
cortisone and probanthme So far as I am an are no one has ever reported any 
predictable certam method of cure The best that can be said is that the symptoms 
ma 3 ^ be alienated 

Oveidistention and mstillation of 2 per cent AgNOa has been the most accept¬ 
able method of relief m our hands until O’Conor* reported the use of clorpactin 
WCS 90 at the 1955 meetmg of the North Central Section of the American 
Urological Association Infected ivith his enthusiasm, we at once obtamed a sup¬ 
ply of the preparation fiom the Guardian Chenucal Corporation of Long Island 
CitjL N Y and nush to report on our results 

Clorpactm- is a genenc term for closely lelated, highly leactive chemical 
compositions hanng a modified derivative of hypochlorous acid m a buffered 
base Its bacteriocidal potency is similar to that of elemental chlorme without 
the latter’s toxicity or destructive effect on tissue cells Clorpactm vapor is as 
effective as the solution It is a white soluble ponder nhich is stable in the 
refiigerator but should be used nothin a few hours after mixmg with nater Two 
grams are dissolved m 1000 cc tepid n ater Tap watei may be used but we have 
found distilled water gives a clearer solution The solutions are geinucidal, 
fungicidal, mruscidal, nontomc and nomrntatmg in therapeutic doses The ac- 
tmty of clorpactm is dependent upon the hberation of hj^pochlorous acid and 
to its oxidizmg effects, n ettmg and penetratmg propei ties and deteigency The 
material is highlj"^ buffered, its pH G 5 It also deodorizes Chemicallj’’it is mono- 
oxychlorosene whose active chlorme content is about 4 per cent The label on the 
box reads “actum chlorine derived from calcium hj’’pochlorite ’’ Its phenol co¬ 
efficient IS 27 ’ It should be mixed m glass or ceramic containei-s It n ill not injure 
stainless steel but wiU oxidize copper oi other metal surfaces 4 0 28 per cent 
solution kills tetanus spores in 5 nnnutes A 0 5 per cent solution m 1 minute 
makes tubercle bacilh harmless to gumea pigs All 2000 solution kills Endamoeba 
histolytica in 48 horns It is bacteriocidal to common bacteria exposed for 1 5 
mmutes m 1 5000 dilution * It wiU kill cultures of Staph 3 dococcus aureus m a fen 


Road at annual meeting of Amencan Aavociation of Genito Unnar\ Surgeons, 


....f, ____ Osteriille 

^^To'Conor^v’J^^lorpactin WCS 90 in the treatment of interstitial cistitis Quarterlj 
Bui N W U Med School 29 392, 1955 

•Clorpactm Guardian Chem Corp pamphlet , , 

» Swanker, W A Use of clorpactin WCS 90 as an antiseptic in surgeri Am J 

90 44, 1955 
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seconds It has ^nde range antibactenocidal action, no serious side effects and 
organisms do not de^ elop resistance to it 

ClorpactmWCS 90 is used in dermatologj forathlete’s foot, psoriasis and acne, 
WCS f)0 m oral and dental hygiene, WCS 90 in body canties, n ounds, bladder, 
renal pehns and fistulas, XWCS in massu e or deep infections, CXB in the a agina, 
and 2 DC for sterihzation of instruments CXW is being studied for aerosol ap- 
phcation The precedmg are used topically 

Zn erhng* has used clorpactm inth marked improvement in the treatment of 
pharjmgitis, globus hjstencus, canker sore and oral antral fistula Swanker^ 
reports its usefulness in \\ et dressmgs on skin grafts and for prei ention of stitch 
abcess Lattmier^’ first used it in the bladder nith beneficial results in healing 
tuberculous ulcers vhich had not responded alone to streptomj cm PAS and 
IXH He found that tuberculous ulcers responded in 2 n eeks to the use of 0 2 
per cent solution of clorpactm WCS 90 e\ er 3 3 daj s hlore frequent use caused 
hematuna He recommends 60 cc instilled in the bladder 1 minute, inth 5 inter¬ 
changes of the solution, and found that bladder capacity increased although 
permanent scarrmg i\ as not absorbed 

O’Conor’ first used clorpactm WCS 90 for mterstitial c) stitis He m erdistended 
the bladder for 1 minute n eeklj’’ for 4-5 n eeks in chronic longstanding cases, 
findmg that bladder capacitj" increased nhile sjTnptoms decreased He also 
beheies that it nould be of help m clearmg up sloughing or uJceratn e lesions of 
the bladder 

tVe first used clorpactm WCS 90 in October 1955, dissolnng 2 gm of the pow - 
der in 1 quart of tap water This gives a slightlj turbid solution wnth foam on the 
surface Later we used tepid distilled water, pouring the powder on the water, 
and found that it dissoh ed faster and gaA e a clear solution We haA e alw ua s used 
the solution Avithm an hour or tAAo after it is made up The powder is kept in a 
refngerator Frequentl} the entire quart is not used and the remainder is dis¬ 
carded Inasmuch as the matenal is someivhat e.\pensiA ewe hai e found it more 
economical to w eigh it into half-gram and gram portions to be dissob ed m 250 
cc or 500 cc lots which leaAe less waste A catheter is placed in the bladder to 
emptA It The bladder is then irngated gently (wuthout distention) with w ater, 
after which clorpactm is mjected In patients ivith a a eiy sensitii e bladder only 
an omice or two is instilled for a mmute This is withdrawn, the bladder again 
imgated with water, and 1 ounce of 2 per cent metj came instilled in the bladder 
just before the catheter is wnthdrawn In less sensitne patients the bladder is 
dilated to comfortable capacitj inth clorpactm, which is then w ithdrawm Sei eral 
such mterchanges ai e used so that the solution is m contact wnth the bladder for 
3 to o minutes We hai e also tned more forceful oa erdistention m the hospital on 
anesthetized patients but do not find that the results differ sigmficanth We haA e 
followed the suggestion of O’Conor in repeating the treatments weeklj foi about 


' Zn erling, M Ciorpiclin CS 90 
L ittimer J K and Spinto A L 
1015, 1955 


t new antiseptic Arch Otolar , 62 157 1955 
Clorpactm for tuberculous cxstiti^ J Urol 73 
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5 tieatments In the hospital Ave have repeated treatments as often as every 4 
days After the initial course a month elapses folloAA^mg AA'hich anothei irrigation 
Avith cloipactm is gnmn Aftei that aao haAm had the patient return at such mter- 
Amls as she deems necessary 

The fh-st treatment or tAvo is apt to be moie distressing than instillation of 2 
per cent AgNO, A feiv patients have requued hot sitz baths and codeine after- 
AAmrd, but AA^e haAm not had to make any house calls We have had no serious 
untoAvard effect oi sensitmty Hematuiia rarely ensues One patient had chills 
and feA^er after tieatment All had temporary aggraAration of symptoms for 12^8 
hours 

We have treated 20 patients by this method in the last 6 months Eighteen of 
these Avere Avomen Four of the group AA'ere under 40, five betAveen 40 and 60, 
eight betAveeu 60 and 80, one OAmr 80 Fourteen Avere married, four Aiere Avidons, 
one smgle and one dumiced Eighteen had been preAuously treated by other 
methods, Ararjnng m tune from 1 to 15 years Previous treatment had consisted of 
ovei distention of the bladder AAuth Aiatei, instillation of 2 pei cent AgNO, 
urethral dilation, uiinaiy antiseptics, hght fulguration, ureteiosigmoidostomy (m 
one case), and piobanthme Fifteen patients had had from 1 to 14 previous 
hospitahzations for treatment, fiA'-e had had none Ten had had previDus opera¬ 
tions, most of them pehnc Clorpactm has been used on each patient from 1 to 10 
times, AAUth an average total of firm for each 

Sj’-mptoms which required tieatment Avere as follows frequency m all, nocturia 
in most, urethral and bladder pain m manj^, hematuria m 2 As one patient 
expressed heiself, she ivent so often she met herself commg back Bladdei capacitj'' 
A'aned before tieatment from 3 to 20 ounces Regardless of bladder capacity all 
complained of small a oidmgs Othei diseases we have found coincidental!}'' in 
this group aie multiple scleiosis, cholehthiasis, epilepsy, manic depression 
psychosis, diA'erticulosis, caiuncle, carcinoma of the prostate, prostatic hyper¬ 
trophy, urethral stenosis, hj^dronephiosis, giauulai urethritis, A'agimtis and 
asthma 


RESULTS 

First let us dispose of the unsuccessful results Three aa ere not improA ed, one 
doubtful and 1 only shghtly One of the failmes had preAUously had a uietero- 
sigmoidostomj'- AAuthout lehef fiom the operation or subsequent clorpactm 
Ultmiate cj'stectomy aars done Taao of the failuies AAere just not improA'ed The 
slightly impioA ed patient also had multiple scleiosis The doubtful patient also 
had carcinoma of the prostate and aars impioved b}' clorpactm and stilbestrol 
Taao patients had been tieated too lecentl}’’ to cA'aluate and 1 has not been 
followed 

The lemainmg fouiteen all report that subjectively they hai'e been moie 
rebel ed than by any pieiuous method of treatment Bladdei capacity has m 
cieased The abfiity to utilize the maiammn bladdei capacity has impioved, thus 
lessening gieatl}' the fiequencj' and nocturia In all 14 urethral bnrmng and pam 
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in the bHdder h^t e become ilmost abolished Hematuria ha? stopped Xo patient 
has expressed am regret ui the change to clorpaciui In no lu^taiu'e nliere the 
pat’ent has been c\ stoscoped after coinp'ciion ol treatment ha\ e t\ e been unable 
b\ oa erdistentio i of the bladder to demonstrate the area oi interstitiil (.\s itis 
so It does not cure It does hov\e\er ameliorate stTiiotoni^ make life more 
pleasant and gi\e us soniethmg more effcvtne to offer in the featment of inter 
stitiol ca-5tiii= 

1711 y Ccv’to'Ar~ It d'ancfy^^!^ 7r It c 
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5 tieatments In the hospital we have repeated treatments as often as every 4 
days After the initial course a month elapses foUowmg which another irngation 
with clorpactm is given After that we have had the patient return at such mter- 
vals as she deems uecessarj'' 

The fu-st treatment or tv o is apt to be more distressmg than mstiUation of 2 
per cent AgNOj A few patients have required hot sitz baths and codeine after- 
v^aid, but ive have not had to make any house calls We have had no serious 
untov ard effect or sensitmty Hematuria rarely ensues One patient had chdls 
and fever after treatment All had tempoi ar}'^ aggravation of sj’^mptoms for 12-48 
hours 

T\^e have treated 20 patients bj'^ this method m the last 6 months Eighteen of 
these were ivomen Four of the group were undei 40, five betv^een 40 and 60, 
eight between 60 and 80, one ovei 80 Fourteen veie marned, four vere indows, 
one smgle and one divorced Eighteen had been prenouslj’’ treated by other 
methods, Amrjnng in tune from 1 to 15 j'^ears Prenous treatment had consisted of 
overdistention of the bladder vith vater, mstdlation of 2 per cent AgNOj, 
urethral dilatiou, uiinary antiseptics, light fulguration, ureterosigmoidostomy (in 
one case), and probanthme Fifteen patients had had from 1 to 14 pre\aous 
hospitalizations for treatment, fiAm had had none Ten had had preAuous opera¬ 
tions, most of them pelvic Clorpactm has been used on each patient from 1 to 10 
times, with an ai^erage total of five for each 

Symptoms V hich lequiied treatment were as follows frequenc 3 ''m all, nocturia 
m most, uielhral and bladder pam m manj'', hematuria m 2 As one patient 
expressed herself, she went so often she met herself commg back Bladdei capacity 
varied before treatment from 3 to 20 ounces Regardless of bladder capacity all 
complamed of small loidmgs Other diseases ve have found comcidentally in 
this group aie multiple sclerosis, cholehthiasis, epilepsj', maiuc depression 
psj’^chosis, diA erticulosis, caruncle, carcmoma of the prostate, prostatic hypei- 
troph}’', urethral stenosis, hj’^dionephrosis, granulai urethritis, A^agimtis and 
asthma 


RESULTS 

First let us dispose of the unsuccessful results Three ivere not improA ed, one 
doubtful and 1 onW slightl^^ One of the failures had prenously had a uretero¬ 
sigmoidostomy vithout lehef from the operation or subsequent clorpactm 
Ultimate cj^stectomj^ vas done Tvo of the fadures veie just not impioi ed The 
slightl}"^ impioied patient also had multiple sclerosis The doubtful patient also 
had carcmoma of the prostate and iias unproAmd 63 "^ clorpactm and stilbestrol 
Tvo patients had been treated too receutl 3 '’ to evaluate and 1 has not been 
followed 

The lemammg fourteen all report that subjectnely they haie been more 
rebel ed than 63 ^ an 3 '^ pienous method of tieatment Bladder capaciti has m- 
cieased The abiht 3 ^ to utilize the maximum bladder capacit 3 ' has impro\ ed, thus 
lessening greatly the fiequenc 3 ^ and nocturia In all 14 urethral burning and pam 
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in the bladder hai e become almost abolished Hematuna has stopped No patient 
has expressed an}' regret ui the change to clorpactm In no nistance ivheie the 
patient has been c 3 'stoscoped after completion of tieatmeut hai e n e been unable 
b} 01 erdistention of the bladder to demonstrate the area of interstitial C3'stitis, 
so it does not cure It does, however, amehorate S 3 Tnptoms, make life more 
pleasant and gii e us somethmg more effectn e to offer in the treatment of inter¬ 
stitial cystitis 

1711 N Capitol Ave , Indianapolis 7, Ind 
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EECONSTRUCTION OF URINARY BLADDER IN CHILDREN 

WITH EXSTROPHA 

JOHN K LATTHMER, ARCHIE L DEAN, Jn , CLEIHENT FUREY and LLOYD 

BALLANTYNE 

From the Sgiuer Urological Clinic and the Deparlinent of Plastic Surgery, Columbia University 
and Presbyterian Hospital, Neic York SB, N Y 

In the treatment of exstiophy of the unnaiy bladder, Sweetser’s modification 
of the Mikulicz opeiation foi leimplantmg the bladdei into the abdomen has 
attracted gieat interest among both the physicians and paients of these unfor- 
timate children Pievious techniques for dealing with this condition, utilizing 
uieteioenteiostomj'- in vaiious modifications, have left a gieat deal to be de 
sired Foi instance, m some childien the anal sphinctei was not competent to 
letam unne In othem theie was a piolapse of the rectum Stiictures at the point 
of anastomosis between the ureter and the bowel nere all too common Infec¬ 
tion and acidosis neie constantly in the offing We neie theiefoie happy to tr}' 
this new technique nhen Di Sneetsei demonstrated its feasibility 

TECHNIQUE 

Like Di Sweetsei, we free up bladdei and uiethia, infolding them mto a sac 
and tube We fiee up a stiand of muscle and fascia from the top edge of the 
pelvic diaphiagm and wrap this stiand around the nen uiethia at the bladder 
neck In males we transplant the urethia to the bottom of the penis The prepuce 
may be used as a tube to make the uiethra leach the tip of the penis A supra¬ 
pubic cystostomy tube is left m place foi 2 weeks A suture thiough the pen- 
neum, to hold the bladdei donm, does not appeal to be necessary It is certainly 
not desirable to free up the bladdei too much, lest the blood supply be damaged, 
or the ureters kinked 

The fascial defect is budged by flaps of antenoi rectus sheath and the skin 
closure is done m a senes of Z plasties by the Depaitment of Plastic Surgeiy 

UESULTS 

We haie done seven of these opeiations and iie have obseived the results m 
1 case done by Dr Ralph A'eaw and 5 cases done by Dr Sveetser Ten vere 
males and thiee vere females In ten the opeiative procedures haie been 
completed None are continent, although they are all below the expected age 
for contmence All can accumulate mine in the bladdei and eject it, in addition 
to dnbbhng almost constantly Bladder capacities average 75 cc lour out of 
eight had uiethial stiictmes nhich lequiied dilatation Reflux is present in most 
of the ureteis, but appears to be a feature of the axstrophic uretei rather than 
of this technique In those cases m the past in vhich the ureteral onfices nere 
transplanted mto the hovel, reflux has occuired in over half of our cases 

Read at annual meeting of American Association of Genito Unnary Surgeons, OsterviIIe, 
Mass , June 4-6, 1957 
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Fig 1 -1, an incision u made around exstrophied bladder and along margins of open 
urethra This incision is deepened until all thicknesses of bladder irall and urethra can be 
freed from surrounding tissues sufilcienth to form a sac and tube 

B, after bladder and urethra have been formed a strand of muscle is bberated from top 
margin of the incomplete triangular ligament This strand of muscle is raised on each side 
so that two halves can he joined around urethra near bladder neck This muscular connec¬ 
tion with pelvic diaphragm ma% pronde some sphinctenc action later 




Fig 2 After bladder and ^hinctenc nng have been formed, flaps of anterior rectus 
sheath are raided on each 'ide These flaps are used to cover bladder hke two sides of double 
breasted coat Their lower margins are sutured to top of incomplete pelvic diaphragm and 
to margin of new sphinctenc nng 


OFmiOI 4GE 

The optimum age for this operation appears to us to be somewhere m the 
\ itmitt of SL\ months If one u aits longer the bladder w all mat become cot ered 
tnth thickened granulation tissue to the pomt where it can not be int erted to 
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Fia 3 Flap of foreskin is liberated (4) and rolled into a tube (B) This is draira into end 
of open penis and joined inth incomplete urethra (C) This maneuver does an a} mth stnc 
tures at meatus, and lessens incidence of pinhole fistulas along the dorsum of penis 



Fig 4 Neu urethra is transplanted to bottom of penis and subcutaneous tissues and 
skin are brought together above urethra Skin of abdomen is undermined b> plastic surgical 
methods and brought together over midline in whatever design appears optimum for each 
case 

make a leseivoii of satisfactoiy size We have done this operation at tanous 
ages langing fiom 3 months to 3 yearn and the youngei childien appeal to have 
done bettei If the bladdei is too small, either originallj'^ or as a lesiilt of granu¬ 
lations and contiaction, ve still attempt to roll it in upon itself In one patient, 
vheie the bladdei vas extiemely small, the bladdei size inci eased to satisfactorj^ 
dimensions aftei the opeiation, but hydrouieter deieloped This ma}' hate been 
due to stnctuie of the uiethia lathei than to the small bladdei capacitv Xet er- 
theless, this appeals to be a technical hazard If the bladdei is large and flevible, 
theie IS less need to do the opeiation earl 3 
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DIS\D^ \Vr\GES OF TECHMQEE 

This IS a formidable operitn e procedure from the point of new of operatmg 
time In most of our cases some eight hours were required for the operation, 
with the urologist workmg on the uniian tract for three or four hours and the 
plastic surgeons then commg m to w ork for three or four more liours to close 
the skm m a satisfacton fashion The length of time miohed, with these tim 
children, sometimes made it ad^ isable to do the operation m stages, the bladder 
portion bemg done first, down to the creation of the sphnicterj.wnth the penile 
portion bemg done later, m the male children Strictures and pinhole fistulas 
along the dorsum of the new penis aie a hazard, but smce these are techmcal 
matters, thei can be oi erconie wnth expenence 

The prmcipal concern in regard to this operation is the uncertaintj as to 
whether or not the sphmcter mechanism will work Smce none of our children 
has as let reached an age when he or she nught be actneh mterested m co- 
operatmg to aehieie continence, it is impossible to estimate whether or not anj 
wiU ever hai e satisfactorj unnan control The} are defimtely below par for 
theu age group at this time, but we ha\e been so encouraged-^ the success of 
\ oluntan efforts on the part of patients wnth epispadias, to control theu uruie; 
that we have some hope that the«e children can achieie control m later hfe 
The possibihti also exists that the contmmng lateral growth of the child will 
pull open the iiewl} -formed urethra, especialh m the voung female patients 

\DVAXT\GES OF TECHXIQUE 

The adiantages of this techniciue are considerable First of all it is a safe 
operation It is pnmanl} superficial and there are no dangerous mtrapentoneal 
pomts of umon w here urine might leak, as m the techniques emplo\Tng uretero- 
enterostom} Secondh, we are not plagued wuth either acidosis or infection to 
am extent There is no mcreased opportunit\ for stnctures of the ureters smce 
there are no new anastomoses between the ureters and the bowel This tech¬ 
nique more nearlv duphcates Xatiue’s own pattern for the design of the urniaix 
tract This is most appealmg to the parents of these children, who would a 
thousand times rather ha\ e an attempt at restoration m the duection of nor- 
malc^, rather than a transplantation of the ureters mto the mtestme Lasth, 
this technique is rmocable Xothing has been lost and not’-mg has been de- 
stro\ ed bi an attempt at this operation The ureters can still be transplanted 
mto the mtestme, mto a segment of ileum or mto the skm, as before, if this 
technique does not proi e practical 

We ha\e had occasion to compare the effectn eiiess of the Coffe\ 1, the Lead- 
better, the Ma\ dl and the Goodwm techniques, wath and wathout colostora\ , ni 
substantial senes of ca<=es It is our current \aew that this pew technique is 
worth^ of valuation and that all children wath e\stroph\ should ha^e the 
benefit of at least one attempt to infold the bladder back into the abdomen bi 
this new method ’ 
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A SIMPLIFIED TECHNIQUE FOR CYSTECTOMY AND REPAIR OF 
THE ABDOMINAL DEFECT IN EXSTROPHY OF THE 

BLADDER 


HARRY M SPENCE 


From the Department of Urology of the Dallas Medical and Surgical Chnic and The University 
of Texas Southwestern Medical School^ Dallas, Texas 


Renewed efforts to close the exstrophic bladder and construct a sphincter 
mechanism m order to avoid the ob\uous shortcommgs of ureterouitestinal 
anastomosis m this condition are most commendable, and are yielding pioinising 
prehmmary results The same may be said for the carefuU 3 '’ thought out concept 
of Boyce and Vest m which a permanent colostomy is combined vith anasto 
mosis of the trigone to the isolated rectal pouch However, until such techmques 
are further perfected and their superiority proved bj' a substantial number of 
cases assessed m the light of long-term results, I believe that the current treat¬ 
ment of exstrophy should contmue to be bilateral ureterosigmoidostomy, re 
moval of the bladder, and correction of the associated external genital defects 
Indeed, experience in recent years nith transplantation of the ureters to the 
sigmoid, earned out withm the first 3 mar of life, has been qmte acceptable and 
far supenor to the results obtamed m years past at a correspondmg period of 
postoperative followup While no one can say that the results will contmue 
satisfactory mdefimtely, the trend to date warrants contmuance until a proved 
better method is developed 

The object of this paper, then, is to present the operative techmque for le- 
moval of the bladder and repair of the abdominal wall defect after the ureters 
have been successfull 3 ’^ transplanted to the bow el 

In contrast to the multitude of articles dealing with the technique of ureteio- 
mtestmal anastomosis, there is comparatively little in the literature regarding 
the techmque of bladder removal m exstrophy Three different pnnciples have 
been utihzed 1) the development of flaps from the rectus fascia to covei the 
triangular defect in the lower abdommal wall after the entire bladdei has been 
removed, 2) the use of tantalum mesh to bridge the defect again aftei removal 
of the entire bladder, and 3) removal of the bladder mucous membrane only 
wuth preservation of the fibromuscular wmll and utilization thereof m closure of 
the defect The technique to be presented is of the latter type 

Hutchins and Hutchms^ m 1923 published a detailed descnption of the use 
of overlappmg fascial flaps to close the defect This method is fairly satisfactor 3 ' 
but mvolves extensive dissection, and on the few occasions where I ha^e seen 
it used there has alwa 3 ’^s been a certam amomit of slough and slow healing 
Strong- (1950) presented a case in which he used tantalum mesh to bridge an 
extensne defect m an adult who had undergone several previous attempts at 
closure of the abdommal wall defect Postoperatn ely the result seemed excellent 


Read at annual meeting of Amencan Association of Genito Unnarj Surgeons, Osterville, 

^^*VjJutchins, e'H and Hutchins, A F Exstrophi of bladder wuth successful transplanta 
tinn of ureters into rectum Surg.Ginec A Obst , 36 731,1923 

* Strong, G H Repair of large abdominal defects following ct stectomt for congenita 

vesical exstrophj A. new technique J Urol , 64 743, 1950 
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and undoubtedl\ such niatenal ma\ be necessan in an occasional case, particu- 
larh m the older age group Howei er, it would be unnecessanlv comphcated if 
the same result can be obtamed bt a simpler measure In 1951 Hepburn^ pre¬ 
sented his method of reconstruction m which he remot ed the bladder mucous 
membrane with a sharp curette thereafter excismg ant excess fibromuscular 
bladder wall and suturmg the cut edges The denuded opteratne surface nas 
then closed ot er bt drawmg together the undennmed skm margms after making 
lateral relaxmg mcisions which reqmre skm graftmg Gross' states that it is 
necessart onh to remot e the mucous membrane and tuck the bladder wall back 


’Hepburn T Pepair of ettroph\ of the bladder J Urol 65 3SO 1951 
* GrO" P E Surgert of Infanct and Childhood Philadelphia M B Saunders Co . 
1^03 p Ct? 
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left intact 




Fio 4 


ui the defect ^^hich is closed drawing the lectus muscles and fascia together 
m the midhne 

The pimciple of the method to be presented is essential!}" that suggested b^ 
Hepburn, the diffeiences bemg that 1) the bladder mucous membrane is dis¬ 
sected awaj b}" sharp dissection rathei than rel 3 '’mg on cuiettement and 2) the 
excess bladdei wall is infolded for its additional tamponade effect lather than 
bemg excised The tmie at which this will be earned out depends on the smooth¬ 
ness of coni alescence after the ureteral transplant and the general condition of 
the infant If all goes well the bladder niaj be remoicd about two weeks after 
the transplant but preferablj six or eight weeks thereafter 
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The details of the procedure (figs 1-4) are as follows 

1) After preparation of the surrounding skin bladder mucous membrane and 
external genitalia with pHisoderm, an mcision is made with the scalpel about 
the entire circumference of the bladder wall at the mucocutaneous junction As 
this circumscnbmg mcision approaches the bladder neck or rather the floor of 
the urethra care is taken particularlv in the male to at oid damage to under- 
Ivmg prostate and ejaculatorv ducts 

2) The plane of cleat age between the bladder mucosa and the uuderh-mg 
fibromuseular structure is found and bt blunt and sharp dissection the entire 
mucosa is stripped off and discarded Bleedmg is controlled by gauxe pressure 
except for artenal sputters which are tied Where the mucosa is adherent to 
the underlxing tn^sue it it removed bv sharp dissection One need not be ot erlt 
meticulous as the objectit e is simplv to remoi e all mucosa and leai e the bulk 
01 the bladder wall behmd As the dissection approaches the ureteral orifices, 
each bhnd ureteral stump is remoi ed mtact 

The denuded bladder wall is next mverted bi progressive rows of chromic 
catgut sutures which mfold the tissues and sen e To plug the defect between 
the dll ergmg lower recti These rows of sutures are taken transi erseli and one 
IS surprised to note how the upper fascial run of the defect is drawn downnard 
lonmng an additional closure laver 

4i The skm is closed transverselv after minimal under minin g of its margins 
In sei eral cases I hai e closed the skin under moderate tension with subsequent 
cuttmg out of the stitche^ but anv raw surface has epithehahzed with surpnsmg 
rapiditv and skm grafts have not been necessan 

5' In the male the upper chordee of the epispadiac penis is corrected at this 
'-tage m •uniilar fashion to the correction of the doivnward chordee m the hvpo- 
spadiac perns bv the Xesbit buttonhole technique (to be the subject of a later 
commumeation' 

The techmque has been used m 14 cases (9 male and 5 female patiemsl The 
resultmg abdominal wall has been strong and sohd m all, and the cosmetic 
result has been qmte satisfactorv 


SOniART 

4 simplified techmque for cistectomi and closure of the alxlommal defect 
in exstrophv of the bladder is presented The essentials of the operation are 
remoi al of the mucosa and utilization of the infolded bladder muscnlature to 
aid m recon'tnictmg the abdommal wall 

Lire Oaf Dallas 21 Taras 
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VALUE OF CYSTECTOMY IN MANAGEMENT OF CARCINOMA 

OF BLADDER 

JUSTIN J CORDONNIER 

From the Division of Urology, Deparlmenl of Surgery, Washington University 
School of Medicine, St Louts, Mo 

The value of simple cystectomy m the tieatment of caicmoma of the bladder 
IS highly controversial At present, the majoiity of uiologists thioughout the 
country favor other methods of treatment Although the total number of cases 
included m our series of total cystectomy for carcinoma is comparatively small, 
an analysis of our 5-year lesults leads to some mterestmg conclusions 

A total 48 cases, all operated upon prioi to Maich 1, 1951, is presented Simple 
cystectomy with ureteiosigmoidostomy, usually performed in one stage, vas 
performed m all except one patient In this case, a diveiting colostomy was 
performed at the time of surgery and the ureteis transplanted into a lectal pouch 
There were two opei ative deaths (4 2 pei cent) Thirty patients died within the 
5-year period and 16 survived five oi moie years, a 5-yeai suivival rate of 33}i 
per cent This figure compares favoralily with that given for othei methods of 
treatment Furthermore, mcluded in the senes weie many cases with far ad¬ 
vanced carcinoma, undertaken early m oui expeiience, m vhich suigeiy vas 
performed vnth the full realization that the possibility of cuie was almost neg¬ 
ligible 

Carcinoma was the cause of death m 17 patients Other causes are listed in 
table 1 Of significance m this group is the fact that lenal failure was the diiect 
cause of death in only three Of these, one had extensive leiial damage ivith 
marked bilateral hydronephrosis and hydrometer pievious to suigeiy Although 
he had remarkably poor renal reserve, he sunaved the extensive surgery un¬ 
usually ivell, experienced consideiable impioxmment in lenal function, and lived 
a normal active existence for a peiiod of about 18 months However, he suffered 
a maiked acidosis throughout that entiie time lequiiing large doses of sodium 
bicarbonate He w'as not too co-operative and died piesumably of acidosis while 
visiting in anothei state As is noted, the othei causes of death cover those 
diseases that one wmuld anticipate in the age gioup from which these patients 
wmre taken 

Of those who died, the average suivival w^as 18 1 months Excellent palliation 
wms obtamed in almost every uistance and we believe that the procedure was 
fully justified for that reason alone even though it w’as not curative Piacticall} 
all of the cases w'ere graded accordmg to Jewett’s classification (table 2) As was 
anticipated, of those wRo died 67 6 pei cent fell in the class B and C gioup How¬ 
ever, surprismgly enough 62 5 pei cent of the sumvoi group also fell into this 
classification, proxnng that exmn faiilj'^ far advanced carcinoma is oc casionnll}^ 
amenable to radical removal The compaiatnely small numliei of cases in the 

Rend at nnmial meeting of American A<;sonalion of Genito Unnar\ Surgeons OslcrviIIe, 
Mass , June -1-6, 1956 
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Tabix 1 


Kenal failure 

Coroaan thrombo'^is 

Cerebral thrombosis 

Hvpertensue cardiovascular disease 

Pneumoma 

OsteOlIl^ eUtis of the cervical spine 

General debiliti 

Unknoirn 



Tabix 

2 Jcurtit clasttfitaiion 




A 

B 

c 


■Caclisyifitd 

41ive 

37 5 

37 o 

25 0 



Dead 

16 72 

20 0 

i7 6 

1 

16 6 

Values 

are expressed in per cent 






Table 3 

Grade and tape of tumor 




£j>itiensobi 


TrajDBCioajU CeU 



I 

n 

m 

n 

\live 

6 3 

6 3 

37 5 

43 6 

6 3 

Dead 

16 7 

3 3 

30 0 

33 3 

16 7 


Value=s are evpr&sed in per cent 


Jewett classificahon A is due to the fact that onit* those cases with demonstrable 
muscle aston or with a Broders’ classification of group 2 or above were treated 
hi cistectomv 

Table 3 shows the sumval rate according to the grade of tumor Of note is the 
fact that 50 per cent of the sunivors are m the grade 3 and 4 classification Also 
the one care of epidermoid carcinoma is a 5-iear survnor From tables 2 and 3 
it IS apparent that a \en respectable 5-year sumial rate has been obtained m 
spite of the fact that m practicaUi all cases a fairh high degree of mahgnancv 
and bladder penetration was present 

The ^ential facts concerning the 5-iear sumiors are presented m table 4 

- one o the patients m this group have chiucal emdence of carcmoma at the 
present time 


4 studi of the renal status as obtamed from excretorv urographi and blood 
chemist n findings was obtamed on ei erv patient in this group four and a half or 
more x ears after surgen One patient underwent nephrectomv pnor to c^ ^ec- 
Qm^ and therefore, there n ere ouli J1 renal units a^al]able for studv Of these 

riZll 1 b'T coimdered to be normal haimg no endence of or at most 

^de 1 h^ dronephrosis Of the remammg patients, m onh 3 cases is the oi eraU 
renal status considered as poor 

The point has been freriuenth made that although patients mai sumie mst- 
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ectomy and unnary diveision, many of them aie essential!}^ renal cripples and 
are unable to can 3^ on their usual noimal actl^'ltles Theiefore, Ave haA'^e made a 
special effoit to deteimme the amount of physical actiAuty AAhich these patients 
can perfoim and find that only tiAO of the gioup aie unable to carry out normal 
actiAuties and a third is partially disabled Renal sepsis has been present m five 
of the sunuATUg sixteen but in CAieiy mstance it has been readily controlled by 
suitable antibiotic theiapy, and at no time has it interfered to any sigiuficant 
extent AAuth the patient’s abihty to cany on noimal activities 
One of the patients has leqmred reimplantation of meters uito an isolated 
deal segment because of piopessnm hydronephrosis and renal detenoration 


Table 4 


Name 

RTK 

LT K 

Died 

Overall Renal 
Status 

Jewcti 

t Grade Tuinor|NPJ 

4 CO 

Sep¬ 

sis 

Normal 

Activ 

ities 

E H 

Normal 

Normal 


Excellent 

B 

2 

25 

25 

0 

Aes 

GE 

No 

Normal 

7 3rs 

Good 

B 

1 

26 

16- 

0 

Yes 


shadott 






85* 

27 1 




non- 











function 











pre op 










E B 

No 

No 


Poor 

A 

2 

48 

14 2 

l-l- 

No 


shadott 

shadott 









R P 

Normal 

Normal 


Good 

A 

2 

57 5 

18 

0 1 

Y es 

C H 

No kid- 
nei at 
c 3 Stec- 
tom3 

Normal 


Fair 

B 

2 

30 5 

14 3 

-t-- 

No 

F G 

Normal 

Normal 


Excellent 

A-B 

2 

20 

23 5 

+- 

Yes 

H C 

1 Grade 1 

Normal 


Good 

B 

3 

29 

28 G 

+ 

A OS 

A L 

Grade 2 

Grade 2 


Poor 1 

A 

3 

34 

15 

0 . 

Par 



tntli stag 
horn cal 
cuius 







1 

i 

tnlfi 

M L 

Normal 

Normal 


Fair 

A 

2 

39 

16 3 

0 

A es 

JS 

Grade 2 

Normal 

5 3rs 

Poor 

C 

Epidcr ; 

32 

19 

+ 

No 


Poor 

config 




mold 4 






function 

Poor 

function 









AF 

Grade 1 

Grade 1 

5 t rs 

Good 

C 

3 p 

>6 f 

>6 S 

° 1 

A es 

A K 

Normal 

Normal j 


Good 

c 

Epider j] 
mold 

7 5 2 

10 5 

0 1 

A Ch 

MT 

Grade 2 

Grade ] 

1 

Lxcelleiit j 

A j 

3 31 IS 

0 

A c- 

J K 

Grade 1 

Normal 


Excellent | 

C 

3 1 



0 ‘ 

A CH 

GK t 

Normal 

Normal 1 

1 

Excellent | 

1 

3 '20 

0 

A CH 

LL f 

Grade 2 1 

Normal 1 

1 

Good ' 

B 1 

3 20 2 

5 9 0 

A CH 


• Ternnnal 

t Unnnn dn erMon to isolated rectal poueli 

t Ureterosigmoidostoni} Con\erted to deal loop after 31-2 3 ears because of renal de 
tonoration 
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This process Tvas progressing: although the patieui was caiT\-mg on normal ac- 
nvires and considerable persuasion was neqiuiod to contmce him of the necessitt* 
oi additional sui^erv An excellent result has been obtamed with the ileal seg¬ 
ment one kidnev and ureter haee returned to normal prelographicalln the other 
stdl mamtams about a grade 2 dilatation and the blood nonprotem mtrogen 
and CO; combnung power have been completelv normal smce the ileal diversion 
I oel’eve that this pamcular case emphasizes the nnportance oi regular penodic 
observation of all parents with urman* diversion irrespecnve oi tvpe Punher- 
more I beheve that to some extent it demonstrates the sujienontv of the isolated 
ileal segment as a means of urmarv diversion 

An autopsv was obtamed on all three oi those patients who sumved more than 
5 vears and died subsequentlv Several lessons have been obtamed from these 
TX>stmortem examinations and a bnei evaluanon of each is m order 

GP survived for 7 vears Durmg his sixth vear marked hvpenension with a 
pronounced azotemia develop>ed Pp until that time he was tienormnig regular 
activities as a dav laborer and actuaUv conrmued to do so until withm about one 
month 01 his death He had had a nom'unctiomng atrophic kidnev on the right 
pnor to the ongmal surgerv and it never became funcnonal however the left 
pve’ouieteiogram was normal in everv respect on repeated examinations as long 
as o t ears postoperanvelv TVhen the nonprotem nitrogen rose it was behet ed 
that the elevanon was secondarv to mahgnant hi'pertension Howet'er at 
autopsv the patienT was found to have numerous calcuh with a defhnte hvdro- 
nephrosis m the kidnev which pvelographicallv had remamed normal lor a l>-t ear 
p=nod Smce there was no evidence oi peine ddataiion or calculi approxmiateh 
Q months beiore death I beheve it is possible that the production of calcuh oc¬ 
curred as a teimmal event but thev undoubtedlv contnhufed to the fatal out¬ 
come This patient ongmallv had extensive recurrent grade 1 papillomatosis of 
the bladder There was no endence of caremoma at autonsi' 

T S survived lor 5 vears and died of mulnple conical abscesses of both kidnei s 
Durmg the entire j>enod of his sumval he had shown a grade 2 hvdroneplirosis 
on the nght and a normal configuranon on the left with bilateral poor lunctiou 
on excreLorv urographv Hl:^ renal status was alwavs hsted as poor This panent 
resnied all peisuasioiis that he submit to diversion oi the colon above the uretexo- 
-lOTio’dostomv or anv other tvpe of urmarv diversion The character of his 
lesion was recognized and had he been more co-operative a more faiorable 
result might have been obtamed Although he had an epidermoid caremoma 
grade 4 with penetration through the entire bladder wall careful search for 
caremoma at auiopsv revealed no signs of residual tumor This case aaam re¬ 
emphasizes the lact that everv patient with bladder caremoma should 1^ sn\ en 
a ihance at cure bv radical means ei en though the lesion appears to be far ad- 
1 anc^ If ihere are no demonstrable Ivmph node metastases and the bladder is 
not nxed laterallv c^:^Tectom■^ should be done 

AJF had chrome h-mphanc leukemia which was under lair control In addi¬ 
tion he had a grade 1 caremoma with penetration through the entire bladder 
wall for n-hich cisteitomv and ureteroqgmoidostomi were performed Con- 
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A^alescence was uneventful and although the uretei s showed a mild, gi ade 1 dilata¬ 
tion bilateially and his overall renal status was listed only as good, he enjoyed 
excellent health as far as the kidneys were concerned Thrombophlebitis eventu¬ 
ally developed and the patient died of pulmonary embolus At autopsy the upper 
urinary tract was found to be m good condition Theie was minimal ureteral 
dilatation and the uretei osigmoidostomies weie open and functioning well 
There was no evidence of caicmoma anyxvheie m the pelvis However, a single 
solitary nodule about the size of a hickory nut was found in the liver which, 
on microscopic section, was found to be tiansitional cell carcinoma This dis- 
concertmg feature emphasizes a fact with which we are all familiar, namely, 
that although there may be no clinical evidence of carcmoma, some of our sur- 
nvors may be harboring occult metastatic carcmoma at the present time and 
a 5-yeai sunnval certainly does not mean that there is a cancer cure 

SUMMARX 

A closed series of 48 cases in vhich cystectomy and ureterosigmoidostomy 
have been done for caicmoma of the urinary bladdei is presented There are 
16 five-year suiwivoi-s, a pei cent survival rate 

Overall lenal status m this group has been acceptable 

Of the gioup of suivivois, all but thiee have been able to cairy on normal 
duties In ray opinion cystectomy for caicmoma of the urinary bladder stdl has 
a significant place in the management of that highly lethal disease 




436 


JUSTI^r J COIiDONNIER 


valescence wa-s uneventful and although the ureters showed a mild, gi ade 1 dilata¬ 
tion bilaterally and his oveiall renal status was listed only as good, he enjoyed 
excellent health as far as the kidneys ere concerned Thrombophlebitis eventu 
ally developed and the patient died of pulmonary embolus At autopsy the upper 
urinaiy tract vas found to be m good condition There vas minimal ureteral 
dilatation and the ureteiosigmoidostomies veie open and functioning \iell 
There was no e\ndence of carcinoma anjnvhere in the pehns Hovever, a suigie 
sohtary nodule about the size of a hickoiy nut was found in the liver vhich, 
on microscopic section, vas found to be transitional cell carcinoma This dis 
concerting feature emphasizes a fact with which we are all familiar, namely, 
that although theie maj’’ be no clinical evidence of caicmoma, some of our sur- 
^^vors may be harbonng occult metastatic carcinoma at the present time and 
a 5-year sumval certaml}'^ does not mean that there is a cancer cure 

SUMAUVni 

A closed series of 48 cases m which cystectomy and uretei osigmoidostomy 
haye been done foi caicmoma of the uiinaiy bladder is presented There are 
16 five-year survivors, a 333^ per cent surmval late 
Overall renal status m this gioup has been acceptable 
Of the group of sunnvois, all but thiee have been able to carry on normal 
duties In my opinion cystectomy for carcmoma of the urmary bladder still has 
a significant place in the management of that highly lethal disease 
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rRElEH\L «:i P^llTUTIOX li\ 1S0I>.\'1ED 1EE\L LOOP 
ILEOUREl EROPL V^TL' VXD ILEOPV El OPE \=iT\ 

5 \ MvcDOV\LD \N0 V ^ KVTVRU 

Fro,, Ihc Mo„trca(GaHralI{otp,(nlandncparlmcniofS„rncr„ MrGili t /u.rrMlv, Ronfnol 

tonnrfa 

Cluneal evpcnciKO with tiio grafting of I'chtwl 'mall Iwwol s-cgmciU' to the 
unnarv tract is still limited There has beoii a long dcla\ in icecptiiig siuh pro¬ 
cedures which were first sugccsted iii ISSS In that \cir lizzoiii and Eoggi 
replaced the bladder m i dog wath an isolaterl =nnll Iwwel loop iiia^tomosed 
to the provinial urethra V few \cara later in 1S04 rciigei^ discussed the po-M- 
blht^ of replacement of the ureter wath small intestine apparenth he iieicr 
executed his suggestion V \en long dclai oteurred before Eciigers idea of 
replacing the ureter was applied chiiicalh Bitker^ in rcMCwang the literature 
on this subject found onh S chnical reports of ileoiireteroplasti prior to 1050 
and a total of IT imtil 1053 suice then \anous inthors' ’ haae published 19 
additional cases bnnguig the present total number to 3ti Iwo additional cases 
ate embodied in tins report In one of them an ilcop\cloplasta was done ''uch 
an operation is reported in onh four of the proMoush published toscs 
The histones of the 2 patients reported here are gir en in some detail because 
the\ illustrate so clearh the dangers of prolonged ureteral niheter drainage 
Likemse, the operatne reports arc detailed because of the lack of precise in¬ 
formation of the technique emploxed in most of the published reports 
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Cav 1 Jkoiirclcroplafli/ AM aged 4S was first seen iii 1947 when cistos- 
cop\ re\ealed a flat solitan tumor imohang the postenor wall and fundus of 
the bladder A partial c^stectom\ was done Eight mouths later two small 
lesions were excised transurethralh from the floor of the bladder neck, an area 
remote from the onginal growth 

Enfortunateh no further exaimnation was possible imtil 7 xears later when 
m 1954 the patient re-appeared with a large flat tumor miohang the entire 
upper half of the mtemal onfiee of the bladder and the adjacent supenor wall 


Bead at annual meeting of \mencan \ssociation of Genito Irtmn Surgeons O'tenille 
Mass June 4-6, 1056 

Die ;^cderherstcUung dcr Harnblase Centralbl f Clur , 
, 'lelnikon A. E Sur le remplacemeat de I'ur^tere par une ati^e i^olec 

de I intestm ^le Rer Clin Urol 1 601 lOls ) 

Fenger, C Operation for relief of talre formation and stneture of ureter in h\dro- 
or p\ onephrosis J 4 M \ 22 335 1804 

* Bitier. M P ur^tero il^o plastie^ J d’urol , 60 473 1954 

Baum.W C Chmeaf use of terminal ileum as a substitute ureter J Urol ,72 16 1954 
m I w ^ ^ ^ ^ oodward, E R Moore J G and Goodwin W E Eolated 

deal loop for ureteral repair Surg Gvnee vt. Obst 102 S7 1956 

Surg 140 615 ^ ^ Fretero deal andp\elo-ileal neoe\-tostom\ inman 4nn 

Med°^sw J 71 ^ -'cgment of deum to replace a portion of ureter Canad 

suiei^Bm J luj®pemtounnan 
1 lllnUs Heusghem, C Replacement of both ureters b\ an deal graft Lancet 
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valescence was uneventful and although the uieters showed a mild, grade 1 dilata 
tion bilaterally and his overall renal status was listed only as good, he enjoyed 
excellent health as fai as the kidneys were concerned Thrombophlebitis eventu 
ally developed and the patient died of pulmonary embolus At autopsy the upper 
unnaij^ tiact was found to be in good condition There was minimal ureteral 
dilatation and the uieteiosigmoidostomies were open and functionmg veil 
There was no evidence of caicmoma anywhere m the pehns Hovever, a single 
sohtary nodule about the size of a hickory'’ nut was found m the liver which, 
on microscopic section, ivas found to be transitional cell carcinoma This dis 
concerting feature emphasizes a fact with which we are all familiar, namely, 
that although there may' be no clinical evidence of carcmoma, some of our sur 
Auvom may be harboring occult metastatic carcmoma at the piesent time and 
a 5-year sumval certainly does not mean that there is a cancel cure 

SUMMARA 

A closed series of 48 cases in which cystectomy and ureterosigmoidostomy 
haA'-e been done for caicmoma of the urinary bladder is presented There are 
16 fiA'e-year sumA'ois, a 333^ pei cent surA'ival rate 
OA'erall renal status in this gioup has been acceptable 
Of the gioup of sui-A'iA ora, all but thiee have been able to cany on normal 
duties In my opimon cystectomy for carcmoma of the urmary bladder still has 
a significant place in the management of that highly’- lethal disease 
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IiRETER\L SERSinUllOX B\ ISOLVTED ILEAL LOOP 
ILEOLRErEROPIASTY VXD ILEOPV ELOPLARTV 

S A M\cDOXALD \sd P A IvATARIV 

From the Montreal General IloKpilat and Dcparlincnl of Snrpcry, McGill Unitcrsilp, Montreal, 

Canada 

Clinical expenente witli the grafting of 1 ‘solntccl Miinll bowel segments to the 
unnan tract is still limited liicre has been a long dela\ ni aiccptiiig sudi pro¬ 
cedures which were hrst suggested in 18S8 In that ^car Tirroiii and I’Oggi 
replaced the bladder in a dog with an isolated sinnll bowel loop aiinstomoscd 
to the proximal urethra A few jears later m 1894 rciigcr" discussed the possi- 
biliti of replacement of the meter with small intestine, apparenth he iierer 
executed his suggestion A \en long dela^ occurred before Eenger’s idea of 
replacing the ureter was applied clmicalh BitkeP m rc\iewmg the literature 
on this subject found only 3 climcal reports of ilcourctcrophstx prior to 1950, 
and a total of 17 until 1951 Since then \arious authors'® haxe published 10 
additional cases, bringing the present total number to 30 Two additional cases 
are embodied in this report In one of them an ilcopxeloplastj was done Such 
an operation is reported ni onh four of the prc\ loush published cases 
The histones of the 2 patients reported here arc gn eii in some detail, because 
thej illustratt so clearh the dangers of prolonged ureteral catheter drainage 
Likewnse, the operatn e reports arc detailed because of the lack of preeisc in¬ 
formation of the techmciue emplojcd m most of the published reports 
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Case 1 Ileourelaroplaslij A M , aged 48, was first seen in 1947, when cystos¬ 
copy rexealed a flat, solitary tumor mxobing the posterior wall and fundus of 
the bladder A partial cystectomy was done Eight months later two small 
lesions were excised transurethrallx from the floor of the bladder neck, an area 
remote from the original grow th 

Unfortunately no further axamination was possible until 7 yearn later when 
m 1954 the patient re-appeared with a large, flat tumor inxohnng the entire 
upper half of the internal onhcc of the bladdei and the adjacent superior wall 


Read at annual meeting of Amencan Association of Genito Unnan Surgeons Osten die 
Mass, June 4-6, 1956 j b > , 

Die J'»«derher3teUung der Harnblasc Centralbl f Chir , 
10 mi, ISSS (bee iMelnikotf, A Jj Sur le reraplacement de I’urfetere par une anse isolee 
de I’intestin grtle Rev Chn Urol , 1 601,1918 ) 

Fenger, C Operation for relief of vahe formation and stricture of ureter in hidro- 
or pj onephrosis J A J.I A , 22 335 1894 

’ Bitker.M P Les ur«t 6 ro ildo plasties J d’urol , 60 473,1954 
Baum, W C Clinical use of terminal ileura as a substitute ureter J Urol 72 16 1954 
‘ Moore, EV Reber, R , Woodward, E R, Moore J G and Goodwin, W’u Isolated 
ileaUoon for uretcml repair Surg , Gj nec A Obst ,102 87,1956 ’ ^o'atea 

Surg^l40 615 ^ ^ Uretero deal and pjelo-ilealneocxstostornMninan Ann 

Med^^s^’ y 71 replace a portion of ureter Canad 

suierBn^ J Su"rg^45'ffi!l9M gemtounnary 

1 n8l"l953 Heusghem, C Replacement of both ureters by an deal graft Lancet, 
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m the so-called blind area Cystoscopically this tumor appeared much more 
malignant than the original lesion Transurethral biopsy confirmed the chmcal 
impression of a more anaplastic tumor superficially invadmg the bladder wall 

Total cystectomy, prostatectomy, and semmal vesiculectomy were accom¬ 
plished in July 1954 The ureters were biought to the skin of the anterior ab¬ 
dominal wmll In the immediate postoperative peiiod the distal portion of the 
left ureter sloughed, requiring excision and reimplantation m the abdominal 
w'all A good external rosette w^as obtained, and the patient was discharged from 
the hospital iveaimg a Smger cup Since that time, 2 years ago, no further diffi¬ 
culty has been encountered on that side, and that kidne 3 '’ remains apparentlj'’ 
normal 

On the right an adequate external nipple of uieter was not obtamed, and an 
indwelhng catheter was necessary All the usual comphcations associated with 
this type of diainage lesulted Within 4 weeks, the first of many episodes of 
acute pyelonephritis occuired For several months leakage of urme from the 
skm stoma about the catheter was a source of annoyance Increasmg difficulty 
began to be encountered m changmg the catheter Fmally, 5 months after 
cystectomy, this became impossible The fibrosed and stenosed distal portion of 
the uretei wms excised, and a new' cutaneous ureterostomy was made in Decem¬ 
ber 1954 Contmued use of a catheter was necessary, and the patient w'as almost 
constantly disabled by pam and pyelonephntis 

Repeated x-rays showed mcreasing pyelonephntic destruction of the right 
kidney (fig 1, A) and 8 months after cystectomy the unnary output from the 
kidney began to decrease Finally, 15 months after the bladder excision in Octo¬ 
ber 1955, operative interference seemed imperative in order to preserve the 
remaming lenal function At that tune, even though the left kidney w'as normal, 
it was not thought advisable to remove the damaged nght kidnej' It seemed 
obnous that w'hat was required w'as a new uieter w'hich wmuld not require an 
indwellmg catheter 

Operation (Octobei 25, 1955) A long nght paramedian meision was made 
The small bowml was displaced mto the left side of the abdommal cavit 3 ' An 
incision W'as made longitudmally through the pentoneum overlymg the uretei 
which could be felt as a laterally placed tight band, exhendmg from the pos¬ 
terior abdomen to the an tenor abdommal wall This peritoneal mcision deviated 
supeiiorly and mferioib', lateral to, and parallel w'lth the cecum and ascending 
colon Inferior^' it extended to the cecal tip, supenorly to the upper margm of 
the tranai'Cise colon The cecum, ascending colon, and hepatic flexure were 
reflected medial^' without difficult 3 ' The ureter was then dissected free from 
the postenor abdommal w all The distal poi tion w as denseb' fibrosed and grossb 
thickened This change uxtended almost to the lower pole of the kidney where 
the ureter became relatively normal and easih' intubated Immediate^' below 
this area a definite stricture could be identified 

The kidney itself was high and tightly embedded in fibrous tissue It could 
not be well defined by palpation It was thought that if an anastomosis to the 
renal pehis were necessary, this anteiior approach would not be satisfactory or 
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Fig 1 Case 1 -i, retrograde nglit pielogrum Exteii^ne pieloncphntic damage after 7 
months of catheter drainage Further destruction occurred pnor to ileoureteroplasti 8 
monthslater B,2 ireel>£ after deoureteroplasti Eacellent function (5 minute film), caheeal 
pattern alreadi returning to more normal appearance C S neek'after ileouretcroplasti 
Note relatueh normal left upper unnan tract after 20 months of successful “cup” drain¬ 
age D note remarkable improiement in right kidnei 8 ueeks after ileoureteropla<=t\ 
(15 minute film) 

adequate The accuract of this obsenation was proteii b\ the findings in our 
second patient 

Inspection of the ureter showed that dmsion at about the lower pole of the 
kidnet would be satisfactor. (fig 2, .-1) Attention was then directed to the 
formation of a small bowel loop The ileum was dmded 6 inches from the ileo¬ 
cecal tahe and again 12 inches pro'amal to that point In order to obtain ade¬ 
quate mobilization it was necessan to dmde the raesenterj almost to its base 
at both ends of the loop Great care must be exercised m this portion of the 
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dissection lest a majoi vessel of supply to the lequiied loop be dmded inad¬ 
vertently This IS best prevented by first caiefully inspecting the vascular pat 
tein, and then dividing separately, ovei the opened blades of a blunt instrument, 
the two peiitoneal layers enclosing the vessels and fat of the mesentery As the 
mesenteiic division pioceeds, the pioximal end of the loop can be biought re 
peatedly, if necessaiy, to the anastomotic site to deteimme vhcther sufficient 
mobility has been obtained When the loop vas sufficiently mobilized, an end 
to-end anastomosis of the ileum was done beneath the ileal loop (fig 2, B) The 
mesenteiic defect was then closed with inteirupted sutuies The loop vith its 
attached vasculai pedicle then lay on top of the reformed mesentery 

The best fit with the uieteral stump seemed to be achieved by bringing the 
loop aiound the lateral aspect of the hepatic flexuie to the ureter The apposi¬ 
tion thus obtained appeared to be more satisfactoiy than that which would liai'c 
lesulted fiom the insertion of the loop thiough the mesentery of the flexure 
When the couise of the new channel had thus been determined, the dilated 
proximal uieter was dmded obliquely and anastomosed diiectly to the pioxinial 
end of the ileal loop behind the hepatic flexuie Intellupted thiough and through 
sutures were used as a fiist layer mveiting both uietcial and bowel vails A 
mucosal-to-mucosal junction was theieby effected Tiio additional layers of in 
teirupted sutures veie placed through the bovel serosa and adventitia of uietei 
These two layers of sutuies inverted the end of the loop v ith its attached meter 
An intemal nipple of the uretei with the attached mveited bowel wall was thus 
produced The ileal loop w'as biought around the lateial side of the ascending 
colon, thence along its anteiioi surface Internal heniiation was prevented by 
sutuimg the loop and its mesenteiy to the imderl 3 mig large bowel and adjacent 
peritoneum (fig 2,C,D) 

The colon wms then seem ed in its noi mal position by appi oximatmg the di\ ided 
margins of the posteiioi peiitoneum 

The distal end of the loop w'as brought foiwaid dnectly to the abdominal wall, 
and a ciuciate incision was made in the fascia to dimmish the possibility of future 
stenosis Seveial stitches appioximated the bowel serosa and peritoneum Finally 
the protiudmg nipple of bowel was eveited and stitched to the skin 
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Postoperatn el>, no difficulties vere cncouutcied A I'olej cathctei uas left 
in the loop for 4 daj s, aftei n Inch a Singer cup w ns cemented o\ cr the stoma 
The preoperntuc lumbar pam was relieved complctclv, and the patients 
toMCity disappeared His general condition rnpidlj impioved in evciy way Most 
pleasing was the ratliei startling improvement m the functional capacity and 
pv'elographic appearance of the right kidiiev (fig 1, B, C, IX) this time, 8 
months after Ins operation, lie seems to be completclw rehabilitated 

Case 2 Ilcopyeloplastij Mr R M was seen at the age of 44 because of s\ mp- 
toms suggestmg bladdci uifcction The bladder mucosa w as found to be thickened 
and coarselj edematous in an cvtensivc aica mvolvmig the tiigone and the 
entire bladder neck The cvstoscopie appeal mice suggested an inflammatory le¬ 
sion and biopsv was negativ c for tumor Treatment of the cMsting infection pro¬ 
duced no relief 

Nme months later a second cj stoscopj rev caled mucosal changes of the same 
type, but more severe in character Biopsj revealed a transitional cell epithelial 
carcinoma vnth superficial mv asion 

Intracantj radiation was administered from a central radium source The cal¬ 
culated administered surface dose at tlic bladder outlet was 5,800 r, with 4,400 r 
at a depth of 3 cm The dose to the bladdci vault was calculated at 5,000 r in an 
ov erall time of 5 daj s 

Five months later the bladder capacit} was 375 cc On this occasion cystoscopy 
rev ealed a marked improv ement in the appearance of the mucosa in the trigonal 
region Again no actual tumor mass could bo seen anywhere in the bladder In 
large areas, howevei, the previous changes were observed Both sides of the 
bladder neck and the entire right bladder w all w ere mv oh ed m a coarsely edema¬ 
tous, granular change, characteristic of infiltrating neoplasm Biopsy of these 
aieas revealed tumor of the type prevnouslj observed 

Because of the diffuse nature of the cancer and the widespiead instability of 
the bladder mucosa, a total cystectoniy^ seemed adi isable This w as accomplished 
October 14, 1953, one year after the ongmal cystoscopy The bladder, prostate, 
seminal v^esicles, and all pehne lymiph tissue were excised The ureters were 
transplanted to the skin The excised specimen show ed only superficial mv asion 
of the bladder wall and intramural ly'mphaties The obturator and all pelvnc 
lymph nodes were negativ e for tumor 

Many attempts w ere made to utilize Singer cups, but mevntably^ leaks devel¬ 
oped, and unfortunately the patient was discharged weanng mdwelhng catheters 
on both sides During the next month there was constant low grade fever with 
occasional avacerbations Slight discomfort was present frequently m the left 
renal area 

One month after leavnng the hospital, the patient was readmitted w ith acute 
left pyelonephntis, and a blocked left catheter Remsertion of a catheter on that 
side was not possible, and due to the existence of definite ureteral obstruction, 
exploration w as necessary^ The distal ureter w as found to be densely fibrosed and 
narrow ed This terminal portion, about 3 inches in length, was excised and a new 
cutaneous stoma constructed 
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^ Clase 2 A, 3-hour excretorj urogram showing condition of right kidnc} after 28 
months of ureteral catheter drainage ffo visible concentration of dye until 30 minutes after 
injection of die B, 3 montlis after ileop 3 eloplasti Good concentration of dje (5 minute 
film) Marked improvement in caljmeal pattern 

The ensuing yeai was lelatively uneventful, until its very end, when bilateral 
pyelonephiitis appealed The infection t\as particularly tnolent on the right side 
A dense mass became palpable m the lenal area, it vas thought that pyemic 
abscesses of the kidnej'- and pennephntis had developed A hectic fevei persisted 
nearly 2 i\ eeks A mixed infection was found in both kidneys, but Pseudomonas 
aeiuginosa was the dominant oigamsm Aftei seveial drugs had been given 
V ithout effect, polymixin eventuallj’- controlled the infection During this illness 
some diminution in the function of the right kidney became appaient 

In the second post-cystectomy yeai two hospital admissions vere necessaiy 
foi pyelonephiitis in the nght kidney (fig 3, A) On several occasions difficulty 
nas experienced in replacing one oi the other catheter Finally at the end of the 2 
years in December 1955, neither catheter could be inserted Fortunately, there 
was an adequate mucosal outpouching on the left A Singer cup v as applied v ith 
greater success than previously, and has been v oin since then mthout difficulty 
On the nght side, vnthout a catheter over a 4-week period, from December 15, 
1955 to Januaiy^ 14, 1956, the uiinaiy output rapidly decreased, due to stenosmg 
ureteritis After lepeated efforts a filiform bougie vas passed, and a catheter i\as 
mserted to the renal pehis With adequate diamage the kidnej’’ quickl}^ le- 
gained its functional capacity 

The problems at this time seemed sinular to those of the previous patient, 
fiist, the necessity foi preserving the kidney, and, secondly, of providing a good 
functional uretei which v ould not require permanent intubation 

Operation (Januar}' 24,1956) See figures 4 and 5 A midline mcision v as made 
The small bovel vas packed off in the left side of the abdomen The thick rigid 
tube of ureter vas readily identified coursing up to the antenor abdominal vail 
The appendix vas adherent to the lateral abdominal vail, and would hnie 
interfered vnth mobilization of the cecum A routine appendectomy was done 
The cecum, ascending colon, and hepatic flexure were mobilized and displaced 
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niedialh Access to the ureter ■was thus obtained It uas dnided ju«t beneath 
the anterior abdonunal x\all and mobilized sharp dissection Wien sc^eral 
inches had been freed, catheterization was attempted Impassable obstnictiou 
was encountered at i\hat nas thought to be the ureteropehic junction The 
ureteral dissection nas earned as high as possible, but the renal hilum could not 
be Msualized The kidiiei was high and denseh incorporated in a mass of scar 
tissue It was decided that it would not be possible bi means of an antenor 
approach to bnng an ileal loop to the renal peh is (fig 4, 1) 




Fig -1 Case 2 
well above area 
ascending colon 


RoLalod loop 


The colon is tacked bo 
posterior abdominal vjoll 


1 —uuaoniinai VJOU 

of KeD.I talm , 1,11 
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Fig 3 Case 2 A, 3-hour evcretorj urogram shomng condition of right kidnej after 28 
months of ureteral catheter drainage No visible concentration of dj e until 30 minutes after 
injection of die 3 months after ileopieloplasti Good concentration of dje (5 minute 
film) Marked improvement in cah ceal pattern 

The ensuing yeai was lelatnelj' uneventful, until its aei 3 '’ end, vhen bilateral 
P 3 'elonephritis appeared The infection \\ as particular^ tuolent on the nght side 
A dense mass became palpable m the lenal area, it uas thought that pjeniic 
abscesses of the kidnej^ and pennephntis had developed A hectic fever persisted 
neailj"^ 2 veeks A nu\ed infection vas found m both kidnej's, but Pseudomonas 
aernginosa vas the dominant oiganism After several drugs had been given 
vithout effect, peljunuan erentualb’^ controlled the mfection Dunng this illness 
some dmimution in the function of the nght kidne}’' became appaient 

In the second post-C 3 '-stectom 3 ’' 3 mar trvo hospital adnussions vere necessaty 
foi p 3 ’^elonephritis in the nght kidne 3 ’^ (fig 3, A) On several occasions difficult 3 

V as expeneuced m replacing one oi the other catheter Fmalty at the end of the 2 
3 mars in December 1955, neithei cathetei could be inserted Fortuuateb", there 

V as an adequate mucosal outpouching on the left A Singer cup v as applied inth 
gieatei success than preiiouslv, and has been -nom suice then mthout difficult 3 " 

On the nght side, vuthout a cathetei over a 4-iveek period, fiom December 15, 
1955 to Jauuar 3 '^ 14, 1956, the urmai^"^ output rapidl 3 ^ decieased, due to stenosing 
uieteiitis Aftei repeated efforts a fihfomi bougie vas passed, and a cathetei uas 
mserted to the lenal pelns With adequate drainage the kidne 3 ^ quickh^ re¬ 
gained its functional capacity 

The problems at this time seemed similar to those of the previous patient, 
fimt, the necessit 3 ’' foi presemng the kidne 3 '^, and, second^'’, of prondmg a good 
fimctional uretei v hich ivould not require permanent intubation 

Operation (Januarj^ 24,1956) See figures 4 and 5 A nndlme mcision v as made 
The small bowel was packed off m the left side of the abdomen The thick rigid 
tube of ureter was readil 3 ’’ identified coursmg up to the antenoi abdormnal nail 
The appendix was adherent to the lateral abdominal nail, and nould haie 
interfered with mobihzation of the cecum A routine appendectom 3 '^ was done 
The cecum, ascending colon, and hepatic flexure iiere mobilized and displaced 
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his general condition has iniproi ed markcdU (fig 3, B) Xo episodes of fe% er, so 
common in the past, haAC occurred, and he has resumed his professional Aiork 
There seems no rea'^on av h\ future difficulties should be encountered A Singer cup 
has been worn successfulh o\er the ileal stoma cAcr since the operation 

DlSCC'iSlON 

The pro\n=ion of adequate drainage and the rcmo\ al of the infection-producing 
catheters ha\ e had a profound effect on both the«c patients Their general health 
has improied so markedk that the\ ha\c resumed their former occupations 
During the earh postoperatne period, for appro\imatch three weeks, almost 
daiK remoial of the cups was neccssaiw m order to ciacuate mucus With the 
pa=sage of time its production has seemed to dimiiiL^h, and at present the cups 
are being changed e\ en 4 to 5 da\s If the\ arc left m place too long, calcareous 
debns wall collect on the ^km, and ma\ gi\c nse to dermatitis 

In onh 4 of the 33 reported ileourctcrostomics has the bowel loop been anasto¬ 
mosed to the renal pehas Two of these were reported bj* Baum,^ one bj Moore,‘ 
and one bj Rack ® 

In Baum’s patients the left ureter was replaced The ileal loop was passed 
around the lateral aspect of the colon in one patient, and through the mesocolon 
in the other Access to the left renal pehas probabh is easier than to the nght 
Both Moore and Rack replaced the nght ureter In Moore’s patient the kidne\ 
seems to hai e been low, wath an elongated extrarenal pehas The anastomosis w as 
done at a relatn eh low le\ el mfenor to the hepatic flevure Rack anastomosed an 
deal loop to the pehas of a sohtarv kidne\ The patient had worn a nephrostoniA 
tube 2)4. }ear« 4s wath our patient, who wore a ureteral catheter, recurrent 
attacks of p\ elonephntis produced progressne renal damage and increasing azo¬ 
temia Rack’s report does not include operatu e details, but the anastomosis w as 
effected through an anterior abdominal incision 

In both our patients the possibiht\ of placing the opposite ureter m the small 
bowel loop was considered senoush It was not thought wase to effect this 
change, because of the satisfactora drainage and the integiatj of the contralateral 
kidnej m both patients Furthermore, neither patient desired mterference with 

what was considered an e-astmg satisfacton- solution of the problem, and neither 
one behei ed that the care of a second cup would add matenally to the burden 
The further course of each patient has demonstrated the wisdom of each one’s 
choice 

CO^'CLUSIO^ 

Expenence wath these 2 patients and a rei lew of those prenoush reported 
indicates that deal replacement for part, or all of the ureter is a fusible and 
entireh satisfactoia procedure 

1 ilA Drummond St, Montreal 25, Canada 
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Fig 6 Case 2 A, posterior dissection showing method of anastomosis B, antipenstaltic 
anastomosis completed Proximal end of loop sutured to renal pelvis, distal end opening on 
skin 

A lO-inch loop of distal ileum x\as isolated The loop with its intact blood sup¬ 
ply was passed through the mesentery of the ascending colon, and placed retro- 
pentoneally in the right abdominal gutter At this time, one end of the loop 
should hax^e been brought to its final position in the antenoi abdominal wall, 
mstead, the abdomen w'as closed wuth the entire loop beneath the posterior 
peritoneum (fig 4, B) 

The patient w'as then placed on his left side and the kidney exposed through 
the bed of the tw'elfth nb The kidnej'- w'as mobilized w ith difficulty b}’’ shaip 
dissection, vrluch was necessary due to the marked fibious perinephritis The 
uretei w as divided longitudmally, and almost complete occlusion w as found at 
the hilum of the kidney, the pelvis itself being entirely mtiarenal 

The posteiioi rim of the lenal hilum was retracted and an opemng 1 inch long 
W'as made in the pelvis The ileal loop appioximated this openmg more easily 
w'hen lotated A No 20 Foley 5 cc catheter was passed along the loop into the 
renal pehus Then an antipenstaltic anastomosis was made A mucosal-to- 
mucosal union was effected w'lth mterrapted sutuies of No 000 chromic cat 
gut These were leinforced w'lth a second exteinal laj'ei (fig 5, A, B, C, D) 

The posteiioi portion of the incision was then closed and the patient lotated to 
a partially supine position The pioximal poition of the ileal loop was then 
biought thiough the postenor pentoneal layei lateral to the cecum, to the ante- 
nor abdominal w all The manipulation of the loop w'lthiii the abdominal ca\ it}' 
was a blind piocedure and should have been done at an eailiei stage (fig 5, E) 
The first few' days after operation were associated wuth an expected ad}'naniic 
ileus Howex'er, adequate bowel motihty did not letuiii and theie was persistent 
moderate painless distension This had not been leheved by the tenth postop- 
eiative day A superadded mechanical factoi in the obstruction was suspected 
and the abdormnal wound was leopened Two softly adherent loops of small 
bow el w ere foimd m the true pelvis They w ere separated by finger dissection, and 
an entei ostomy w as done abox e the obstructed area 

The patient’s furthei conx alesceiice w as unex eiitful In the subsequent months 
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his general condition has improa ed markcdh (fig 3, B) No episodes of fea cr, so 
common in the past, haac occurred, and he has resumed his professional uork 
There seems no reason uh\ future difficulties should be encountered A Singer cup 
has been u om suecessfulb oc or the ileal stoma c\ cr since the operation 

DISCLSSION 

The promsion of adequate drainage and the remoc al of the infection-producing 
catheters haaehad a profomid effect on both these patients Their general health 
has improied so markedh that the\ hare resumed their former occupations 
Dunng the earh postoperatue penod, for approximateh three necks, almost 
daih remoial of the cups uas necessan in order to ciacuate mucus With the 
passage of time its production has seemed to dmunish, and at present the cups 
are being changed ei en 4 to 5 da\ s If thei are left in place too long, calcareous 
debns null collect on the skm, and ma\ gi\e nse to dermatitis 

In onh 4 of the 33 reported ileouretcrostomies has the bon el loop been anasto¬ 
mosed to the renal pelns Two of these were reported bi Baura,^ one hi rtloore,* 
and one bj Rack * 

In Baum’s patients the left ureter was replaced The ileal loop was passed 
around the lateral aspect of the colon m one patient, and through the mesocolon 
in the other Access to the left renal peUns probabh is easier than to the nght 
Both IMoore and Rack replaced the nght ureter In Moore’s patient the kldne^ 
seems to har e been low, wnth an elongated extrarenal peh is The anastomosis w as 
done at a relatn eh low Ie\ el inferior to the hepatic flcKure Rack anastomosed an 
ileal loop to the pelns of a solitaiw kidnei The patient had w om a nephrostomi 
tube 214 ^ears As wath our patient, who wore a ureteral catheter, recurrent 
attacks of p\ elonephritis produced progressn e renal damage and mcreasmg azo- 
teima Rack’s report does not include operatn e details, but the anastomosis n as 
effected through an antenor abdormnal incision 

In both our patients the possibihtj of placmg the opposite ureter m the small 
bowel loop was considered senoush It was not thought wise to effect this 
change, because of the satisfaeton drainage and the mtegntj of the contralateral 
kidnec m both patients Furthermore, neither patient desired mterference wath 
what was considered an existmg satisfaeton solution of the problem, and neither 
one behei ed that the care of a second cup would add matenalh to the burden 
The further course of each patient has demonstrated the wisdom of each one's 
choice 


CONCLUSION 

Kxpenence wath these 2 patients and a renew of those prenousl} reported 
mdicates that ileal replacement for part, or all of the ureter is a feasible and 
entirelj satisfaeton procedure 

14U Drummond St , Montreal 23, Canada 
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EXPERIENCES WITH THE lOHANSEN-DENIS BROWNE 
TECHNIQUE OF URETHROPLASTY 

D A CULP, R H FLOCKS, H KRONA WETTER and H MARBERGER 
From the Deparlmenl of Urology, Stale University of Iowa, Iowa City, Iowa 

Foi 2 years the lohansen technique for urethroplasty has been utihzed in 
selected cases of stiictuies of the male urethra at Univeisity Hospitals The 
purpose of this report is to evaluate the lesults of this opeiative procedure 
During the 2 yeais from ivhich the chnical niatenal was selected, a total of 
300 uiethral strictures was studied A large portion of these patients had been 
undei obseiwation m this chnic for a number of years and had leceived various 
fonns of therapy The aveiage age of the patients was 64 5 yeairs and 64 pei cent 
weie 111 the seventh and eighth decade of life The location of the stncture was 
identified in 210 patients by urethrograms and the remaindei by urethral cali¬ 
bration (table 1) 

The complications resultmg fiom these urethral stnctures were distributed 
throughout the proximal urinary tract The prnnaiy factoi was obstruction to 
the flow of urine vnth secondary supenmposed infection (table 2) 

'When the patients were fiist seen, cahbration of the uiethra revealed that 104 
cases had stnctures greater than 12P while 177 were less than 12F In 19 cases 
fihfoims could not be passed and suprapubic cystostomy was required to estabbsh 
urinaiy drainage In each instance where it was feasible, intermittent, gradual 
dilatation of the urethra was imtiated Under tins regimen, 130 patients improved 
(table 3) Their symptoms disappeared and the cahber of the urethra was main¬ 
tained at 18-22F with periodic dilatations every four to nine months An addi¬ 
tional 80 patients had relief of their difficulty in voiding but the caliber of their 
strictures could not be improved even vnth periodic dilatations as frequently ns 
2-3 months However, there was sufficient symptomatic relief to warrant con- 
tmued dilatation in preference to operative mtervention 

In the remaining 90 patients, dilatation of the urethia produced inadequate 
results The patient’s symptoms continued unabated and the urethral stricture 
became even tightei than on the initial examination Complicating infectious 
processes and urinaiy fistula developed Sixteen cases nithin this gioup had an 
internal uretbiotomy but the end result was discouiaging There was transient 
improvement in the caliber of the urethra and ease of dilatation Eventual!}', 
how'evei, in all longer, tightei strictuies developed than the onginal contractures 
Seven cases underw ent external urethrotomy but the final result W'as similar 
Five patients w'lth marked urethral stncture were maintained on urethral 
catheter drainage because of their age and pooi general health This foiin of 
therapy w as utilized only m the extremely poor risk patients because of the large 
percentage of complications such as penurethral abscess, ep]did3’mitis and 
prostatitis which usually follow its inception 

Peimanent supiapubic cathetei drainage was utilized in 25 cases for relief of 
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urmary obstruction These patients failed to respond to dilatation of the urethra 
and were either too old for plastic repair or bv their own decision did not wish to 
undertake the operative procedures 

The remauung 60 patients who did not respond to urethral dilatation and 
whose stnctuies decreased in cahber bad a urethroplastv h\ the Johansen-Denis 
Browne technique 
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should enter these openings freely The remaining edges of the uiethial mucosa 
and skin are then approximated w itli interiupted sutures along the intibcd ventral 
defect (fig l,D) An indwelling Folej catheter is inserted m tlie proximal opening 
for urine drainage during the immediate postopcratue penod If the corporal 
bleeding has been well controlled by the suluics, a loose dressing is applied 
Occasionally there may be prolonged oozing from the corpus spongiosum which 
requires the application of a firm piessuie dressing The indwelling catheter is 
remoied on the seienth postoperatiie day and the patient allowed to loid 
through the artificial hypospadias The second stage is not undertaken until the 
stnetured area has epithelialized This usually requires six to eight w eeks de¬ 
pending upon the degree of inflammation and fibiosis of the urethral wall and 
corpus spongiosum 

The reconstruction of the urethra consists of burjung an intact stiip of epi¬ 
thelium which IS composed of the original uiethial mucosa and a thin strip of 
ad]acent skin The wndth of this strip should he approximately % the circum¬ 
ference of the normal urethra (2-3 cm ) An incision is made around the defect on 
the ventral surface of the penis, including the proximal and distal urethral 
openings (fig 2, A) The lateral margins of the incision are w idely^ undermined in 
ah directions (fig 2, B) The flaps created by this manipulation are draw n over 
the intact stnp of epithelium and closed so that a w ide portion of their raw sur¬ 
faces are m contact This is accomplished with deep wire sutures which are held 
m place with double lead shot Reinforcing vertical mattress chromic catgut 
sutures are used between the wires These sutures should not be apphed too 
tightly for postoperative edema may produce necrosis, with subsequent fistula 
at the site of the sutures (fig 2, C) 

When the stneture invokes the entire distal portion of the urethia, the 
straight scissors are inserted into the meatus and the urethra opened along the 
ventral raphe until the normal proximal urethra is encountered (fig 3, A) The 
edges of the urethra and skin are approximated as desenbed above (fig 3, R and 
(7) In the rei onatruction of this type of defect, an incision is made through the 
skin around the proximal urethral opening and continued tow ards the glans in 
parallel lines leanng a strip of epithelium Two triangular flaps are created by 
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OPERATIVE TECHNIQUES FOR STRICTURES DISTAL TO THE 
PENOSCROTAL JUNCTION 


In order to localize the distal end of the stricture, a large (24-26F) curied 
sound is passed into the urethra until obstruction is encountered (fig 1, A) 
While an assistant holds the penis in an extended position and supports the sound 
in the urethia so that the tip of it is toivard the ventral surface of the perns, an 
incision IS made through the skin, underl 3 mig supporting tissue. Buck’s fascia, 
coipus spongiosum and urethral wall The edges of the urethra are then accu 
rately approximated to the skin edges vith fine interrupted chromic catgut 
sutures (fig 1, B) 

The remainder of the stiicture and ventral surface of the perns are incised in the 
midline mi til the normal pi oximal urethra has been attained At this pomt the 
urethra and skin edges are accuiately approximated as at the distal end of the 
stricture (fig 1, C) The pi oximal and distal ends of the incised urethra must be 
accuratelj' approximated to prevent contracture of the onfices A 26F sound 
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should enter these openings freelj' The remaining edges of the iiretliral mucosa 
and skin are then approximated \nth interrupted sutures along the incised \ entral 
defect (fig 1, D) An indw elling Foie} catheter is inserted m the proximal opening 
for unne drainage during the immediate postoperatu e period If the corporal 
bleeding has been well controlled bj the sutuies, a loose dressing is applied 
Occasionally there ma} be prolonged oozing from the corpus spongiosum w Inch 
requires the application of a firm pressure dressing The mdwclhiig cathetei is 
remoied on the seienth postoperatne daj and the patient allowed to xoid 
through the artificial hj pospadias The second stage is not undertaken until the 
stnetured area has epithelialized This usuall}' requires six to eight w eeks de¬ 
pending upon the degree of iiiflatrunation and fibiosis of the urethral wall and 
corpus spongiosum 

The reconstruction of the urethra consists of burving an intact strip of epi- 
thehum which is composed of the onginal urethral mucosa and a thin strip of 
adjacent skin The wndth of this strip should be approxmiatelj the circum¬ 
ference of the normal urethra (2-3 cm ) An incision is made around the defect on 
the \ entral surface of the penis, including the proximal and distal urethral 
opemngs (fig 2, A) The lateral margins of the incision are w idely undermined m 
all directions (fig 2, B) The flaps created by this maiupulation are drawn oi er 
the intact strip of epithelium and closed so that a wide portion of their raw sur¬ 
faces are in contact This is accomphshed wath deep ware sutures which are held 
m place wath double lead shot Reinforcing a ertical mattress chromic catgut 
sutures are used between the wares These sutures should not be applied too 
tightly for postoperatia e edema maj produce necrosis, wath subsequent fistula 
at the site of the sutures (fig 2, C) 

When the stneture invohes the entire distal portion of the urethra, the 
straight scissors are inserted into the meatus and the urethra opened along the 
1 entral raphe until the normal proximal urethra is encountered (fig 3, A) The 
edges of the urethra and skin are approximated as described abo\e (fig 3, B and 
C) In the reconstruction of this tj pe of defect, an incision is made through the 
skin around the proximal urethral opemng and continued towards the glans in 
parallel lines learnng a stnp of epithelium Tw o tnaiigular flaps are created bj 
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extending the incision in a circumferential manner ]ust behind the corona (fig 
4, A) These flaps are nidclj undermined \ triangular area of the glans is 
denuded of epithelium so that the tips of the flaps may he brought to the tip of 
the glans (fig 4, B) In order to move the bilateral tnangulai flaps to the tip of 
the glans and at the same time approximate their ran surfaces, a mattress suture 
IS used a hich enters one flap near its angle, and the lateral border of each of the 
denuded areas of the glans, before cntenng the angle of the opposite flap The 
suture IS then passed through the angle of each flap again completing the mattress 
suture (fig 4, C) The remainder of the flap is sutured to the lateral edges of the 
denuded area of the glans and to the opposite flap, bui^nng beneath it a stnp of 
epithehum This is accomplished \nth interrupted i ertical mattress chromic 
catgut sutures and mre sutures double stopped mth lead shot (fig 4, D) 

OPERATn E TECHMQTjE FOR STRICTURES PROVTILAE TO THE 
PENOSCROTAL JUNCTIOX 

The principles are the same for strictures proximal to the penoscrotal junction, 
but the technique of the operative procedure is different The skm which is 
sutured to the urethral mucosa is denied from the scrotum and is used m pref¬ 
erence to permeal skm because it is more moi able and assures sufficient epithe¬ 
hum to create adequate flaps to coier the buned epithelial stnp, iihen com¬ 
pleting the construction of the urethral canal 
The deeper or more proxmial urethral stnctures are axposed through a curved 
mcision m the antenor or urogemtal tnongle of the penneum The bulbocavemo- 
sus muscle is separated m the midline and retracted laterally, exposmg the 
bulbous portion of the corpus spongiosum The area of the stncture is identified 
b}' passing a cun ed sound m the urethra until it meets obstruction The sound 
IS palpated and an incision made through the corpus spongiosum and the urethral 
wall at the distal end of the stncture exposing the sound The remomder of the 
stncture is opened until the normal cahbered proximal urethra is attained (fig 
5, i) When the stncture lies deep in the penneum, considerable aid is denved 
by the passage of a sound m the urethra from the bladder It helps to identify 
the proximal limitations of the stncture and msures accurate placement of the 
sutures m the proximal angle of the urethra 
After the urethral stncture has been opened, a longitudmal mcision is made m 
the scrotal raphe, the length of which corresponds to the length of the mcision in 
the urethra (fig 5, I) The scrotum and penneum are vudel 3 undermmed imtd 
the mcisions commumcate This leaves a bndge of mtact permeal skm (fig 5, g) 
The scrotum is then turned under the permeal bndge of skm and brought mto 
the penneum (fig 5, S) The lower angle of the scrotal mcision is accuratel 3 ^ ap¬ 
proximated to the proximal normal urethra with fine chromic catgut sutures 
(fig 5, 4) The upper angle of the scrotal mcision is sutured to the distal angle of 
the normal urethra in a sumlar manner while the skm edges of the scrotal flap 

are sutured to the edges of the urethral mucosa for the entire length of the onen 
urethra (fig 6) ^ 

This creates a funnel shaped defect m the scrotum which extends down to the 
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open urethra The penneal ineision is closed hj' approximating the bulboca\- 
ernosus muscle o\ er the serotal flap follow cd by the subcutaneous tissue and skin 
\n indwelling catheter is nisei ted tlirough the funnel defect in the scrotum into 
the uretlira and bladder to proiidc adequate postoperative nrniar} drainage 
V pressure dressing is applied After approximately one w eek, the urethral cathe¬ 
ter is renim cd and the patient allow ed to \ oid through the artificial hypospadias 
Reconstruction of the urethra is undertaken aftei the original stnctiiied aiea 
has completely cpithehalized Calibration of the proximal and distal uiethral 
openings should be performed to be certain that scarring has not decreased then 
lumens If such has occurred, a rei ision of the angle should be performed prioi to 
leconstniction of the urethra, or another stricture will result Occasionally 
bndging occurs between the lips of the ongmal stnetiired urethra This must also 
be corrected pnor to reconstruction of the urethra 

\fter a patenej' of each urethral opening has been insured and the stiicturc 
has healed, reconstruction of the urethra is earned out An incision is made 
around both of the urethral openings and the defect m the urethra leal mg a 
plate of epithelium 2-3 cm m wadth (fig 7, A) The lateral maigins of the in¬ 
cision are widelj undermined and closed o\er the buned plate of epithelium as 
preiiouslj’’ desenbed (fig 7, B and C) Dunng the reconstruction phase, the uiinc 
must be dn erted If the stneture w ns located in the distal urethra, cither peimeal 
urethrostomj or suprapubic C3'stostomy is utilized, but when the proximal 
urethra is the seat of recoiistniction, suprapubic cj'stostom} is preferable 
Penneal urethrostonn ma} injure the scrotal flap and lead to necrosis and recur¬ 
rent stneture of the urethra 

In the majont} of instances, a penod of 9-10 da 3 ’^s is requiied for the buried 
epithehal stnp to epitheliahze into a tube If the catheter dnertuig the urine 
becomes blocked or is accidental^ expelled prior to complete healing, unne will 
extraA asate beneath the flaps This extra^ asation ma 3 ^ pi oduce a pcriui ethral 
abscess and subsequent urethral fistula Therefore, the dnertuig cathetei is 
clamped after 9 da 3 s and a tnal of \ oidiug through the reconstructed urethra is 
pernutted If ex'tra^ asation occurs, the in me is manualb’^ expressed thi ough the 
urethra and unnan dnersion continued for an additional o-O da 3 S Generally, 
how ever, complete tube fomiation has occurred at the end of the initial penod of 
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urinary diversion and the patient is able to void through the urethra inthout 
difficulty 

RESULTS 

All the patients were markedly improved follovnng completion of their opera¬ 
tions Penodic dilatations were no longer necessary The cahber of the urethra 
was improved and the patients voided with a good size and force to their stream 
Evaluation of the results was obtamed by urethral cathetenzation, urethro¬ 
grams and the time reqmred for the patient to void 300 to 400 cc of unne No 
attempts were made to determme the maximal caliber of the reconstructed 
urethra for fear of teanng it and imtiatmg a senes of events which could lead to 
another stncture Instead we used a 22F soft rubber catheter and if this passed 
with ease, the urethra was considered to be of adequate cahber In addition, 
postoperative urethrograms were obtamed m 43 patients, and m each case the 
urethral cahbei was markedly improved and its outline relatively smooth (fig 
8, d) A few patients were also evaluated by filhng the bladder with 300 cc of 
normal sahne and recordmg the time required to empty the bladder The ma- 
jonty were able to evacuate this volume m 15 seconds while one patient required 
only 7 seconds (fig 8, B) 

Urethroscopy was perfoimed on 9 patients Thiee of these had transurethral 
operative procedures performed m the bladder oi at the bladder neck The 
resectoscopes (24-28F) passed with ease m each instance and no difficulties were 
encountered dunng the operative procedures or postoperatively Urethral hair 
was observed m 4 patients but so far no comphcations have ansen from its 
presence 

A total of 125 operations were performed on 60 patients These consisted of 60 
first stage procedures and 53 second stage operations Seven patients were satis¬ 
fied with the marked improvement m voiding follovmg the first state, so that 
they were reluctant to complete the operative repair These patients have con¬ 
tinued to void through the artificial h 3 q)ospadias opening with ease and have 
required no fuither instrumentation Eight patients requned levision pnor to 
undertaking the second stage Constnction at eithei the pioximal or distal 
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opening m the urethra necessitated cacli of these revisions Inaccurate approxi¬ 
mation of the skin edge and uiethral mucosa, sepaiation of the suture line and 
bndge formation between the two edges of the ulceiatcd infected uiethra were 
responsible for the fibrosis winch nan owed the artificial hypospadiac openings 
The techmque utilized to revise the recurrent stiietured areas w as similar to the 
onginal first stage pi ocedurc 

Likewnse, rension of the second stage w'as necessary in 4 cases in wdiich urine 
had extravasatcd beneath the undernuncd lateral flaps when the side tracking 
catheter became blocked oi w hen epithehalization bad not completed the tube 
by the tune the patient w as allow ed to void through the new urethra Pockets of 
urine collected beneath these flaps and produced an abscess or fistula If this 
comphcation is recognized immediately serious consequences can often be avoided 
b}”^ manually expressing the extiavasated umie from beneath the flaps and con¬ 
tinuing the diveimon of uniie for several days Postoperative edema, insufficient 
undemuning of the lateial skip flaps and poor control of hemorrhage also con- 
tnbute to failures of the second stage repair bj' producing periurethral abscesses, 
fistula or partial or complete disruption of the wound 

Six patients have exqured but none as a direct lesult of the operative proce¬ 
dures Three died of coronarj^ occlusions, one of ceiebral vascular accident, one 
of carcinoma of the bladder and one of caicmoma of the prostate 

SDJIAEini 

This study presents the expenence in management of 300 cases of urethral 
stnctures which w'ere seen in a 2-year penod at the Umversity Hospitals All 
stnctures were studied in regard to etiology, location, comphcation and their 
response to vanous forms of therapy 

From this group 130 patients had improvement m symptoms and cahber by 
periodic urethral dilatations In 80 patients the obstructive symptoms were 
relieved but the cahber of the stncture w as not improved In the remauung 90 
patients dilatation proved to be inadequate The urethral cahber decreased and 
comphcations occurred Otherformsoftherapysuchasmtemal and exiomalureth¬ 
rotomy were used but results were discouragmg In 60 cases a Johansen-Dems 
Browne urethroplasty was utihzed and proved to be of definite value m the con¬ 
trol of the stncture and the comphcations AU had marked improvement and did 
not require further dilatations The technique of the operative procedure has 
been discussed and illustrated m detail 
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THE En'ECT or V^■^IB10TICS UPON IHE COURSE OP 
XOX-GOXOCOCC\L URETHRITIS 

CLHUE LAIDIG (C\PT GSAF.MC)* and PERRA berg (CAPT UbxVr,MC)t 
From the 6022r\d Lulled Stales 4ir Force Hospital near To) ijo, Japan 
PART 1 THE COURSE OF NON-GONOCOCC VE UnETHniTIS 


UrethTiHs is a common disease in military personnel ‘ = At times, in our e.\pc- 
rience the incidence has transientlj exceeded thirteen-hundred cases per one- 
thousand men per aimum, but the aierage rate here is approxiniateh one-thud 
of this In the Ear Eastern theater, non-gonococcal urethritis (XGU) eompnscs 
about one-third of the ta‘:es of urethntis The magnitude of the problem has 
stmiulated clinical ini estigation bj sei eral authors,' ® embracing o\ er three- 
thousand cases These reports accurateli desenbe the epidemiologx and acute 
chmeal picture of the disease as nell as eiahnting a number of therapeutic reg¬ 
imens Most, honeier, tabulate their results on the basis of short follomup 
periods, seldom o\er tno necks In onh a fen senes are adecpiate contiols aA ail- 
able Harkness’ does desenbe the course of the disease but uses nearh all treated 
indnuduals This phase of the project is designed to obsen e a group of XGU pa¬ 
tients treated oiih mth h\ gienic measures for a period of ten n eeks It is felt 
that the information obsen ed about the course of XGU treated in this fashion 
null sen e as a basis of tompanson for other therapeutic programs 
Methods All patients in the senes were permanenth stationed at a large mil- 
itan installation in Central Japan Each presented at sick call complaimng of a 
urethral discharge Gram stains of the discharge on tno successne dais demon¬ 
strated pus cells nith or mthout bactena, but failed to reieal gonococci or H 
ducreju Patients not confessing to recent sexual exposures and w ith histones of 
either pemle manipulation or beam alcoholic ingestion nere ehnunated from the 
senes Although the place of these factors m the etiologj. of the XGU is obscure, 
sec eral authors' ‘ hare suggested that a non-mfectious inflammation may be 
present under these cucumstances In ciew of the reported high mcidence of 
congestne prostatitis m \oung, apparentlj healthx men,® prostatic massages 
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were not loutmely performed unless the patient had suggestive symptoms When 
such symptoms Avere present, and prostatic examinations with smears were posi 
tive, the patients were not mcluded m the senes It has been prenously reported 
that patients mth NGU have no unusually high incidence of prostatitis® Signs 
or symptoms of prostatitis, however, appearmg after begmmng the therapeutic 
program for NGU were considered as complicated NGU 

Although the rationale is not clear, it has been the climcal impression of most 
authors deahng with NGU that certain hygienic measures will improve cure 
rates In order to secure patient co-operation and to obtain a uniform background 
against which additional therapy could be eimluated, certain hygiemc measures 
were imposed on aU patients in this series In addition to aimidmg alcohol, coffee, 
and carbonated beimrages for four weeks, the patients were instructed to refrain 
from sexual mtercourse or self-exanunation (“milkmg-domi” the urethra) during 
the entue ten week penod of observation The patients were also reassured that 
then: disease ivas not serious and that it would respond to treatment A placebo 
tablet was admimstered tivice daily for ten days, and the patients were seen tv o, 
four and ten weeks after begmmng therapj’' Patients mth urethral findings at 
the fourth iveek were given one gram of aureomycm daily for four days or one 
gram of streptomycin and four grams of sulfadiazine daily for four days Those 
unrespondmg to syntemic measures were given silver mtrate in a dilution of 1 200 
mtraurethrally at the tenth week A routine serologic test for syphilis was per 
formed at the final nsit 

Patients were omitted from the senes if they transferred to other aiens or 
received antibiotic therapj'’ for unrelated diseases Determination of how closelj' 
the patients followed the hj'’gieiuc regimen depended entuely on their own state¬ 
ments Occasionally molations were leported by the patients, admittedly manj' 
more occurred but were not confessed Because of the uncertam basis for aimid- 
ance of alcohol, coffee, and carbonated beverages, admitted molations of these 
prohibitions were handled by reprimanding the patients but retaimng them m 
the series Usually, recmiences of persistent discharges iveie not associated ivith 
these episodes If, howeA’’ei, they dei'^eloped a gonococcic or non-gonococcic dis¬ 
charge aftei haimg sexual exposure, they v eie excluded from the senes Although 
ehmination of this group improved the lesults of treatment, perhaps unfairlj', it 
was felt that the course of the disease could not be “isolated” in any other vay 
A similar procedure v as follov ed m a comparatme series mth different therapies, 
and it Avas felt that this lecuirent group A\ould be uniform for all treatment legi- 
mens One-hundied and tAventy-three patients Aiere imtiallj' treated for NGU 
Eighty completed the program, Iaa enty-scA’^en transferred to othei areas, three 
re-acqiured a non-gonococcic luethral discharge after sexual contact, seven de¬ 
veloped gonorrhea from re-exposure, one had chancroid aftei re-exposure, and 
five receiA'ed antibiotics for unrelated diseases 

Resiilis Of the 80 patients given placebos, snxty-six ai ere free of then discharges 
AVithin tAVO AAeeks Three additional patients completely remitted betAicen the 

> O’ShauEhnessA E J , Parnno, P S and White T D Chronic prostatitis Fact or 
fiction J A AI A , 160 540-542 1956 
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Table 1 Therapeutic results 


Group 

Number 

Per cent cured 
with one course 
of iheraps m 
ten wcels 

per cent cured 
onh after one 

iPcr cent with dischnr^ej 
' at tenth week* 

1 ! 

i 

I Per cent 

compliratjons 

1 

i 

of treatment 

Late 

relapse 

1 Peismcni 

1 discharge 

Placebo 

80 

1 

67 

16 

4 

9 

1 6 

Pjndium ' 

63 

81 

10 

3 

; 3 

3 

Aureomj cm 
Streptomjcin and 

60 

70 

13 

1 

14 

l 3 

1 

1 0 

1 

suifadiaBine 

49 

70 

8 * 

12 i 

1 ^ ' 

1 2 


* Patients with u persistent discharge had rcccued at least one course of therapr in 
addition to the initial treatment Patients with late relapses redeveloped their findings 
late in the 10 week observation period and therefore had rcceiied no medication other 
than the initial treatment 


second and fourth week Howetei, m 11 patients in this group a recrudescence 
of discharge det eloped during the fourth week of treatment, all after an asj^p- 
tomatic period of 3 weeks Twentj-- of 22 patients witli discharges at the fourth 
week recened antibiotics, 12 recotered, one cleared temporarily only to later 
have a complication deielop, but seieii others reqmtod further therapy" wuth 
silver mtiate mtraurethral instillations before the discharge remitted In the 
other two inth discharges complications deteloped dunng the fouith week Not 
pretuously lecpitmg antibiotics, two wnth only sporadic dischaiges later ac- 
quired persistent discharges which ceased after antibiotics were given at the 
final examination, a third who relapsed after eight asymptomatic weeks also 
renutted after antibiotics 

1 J mentioned earher, complications of the disease developed 

All had prostatitis, two had ep.didjmutis as well Two complications (one pros¬ 
tatitis and one prostatitis wnth epididjunitis) dm eloped m the group with per¬ 
sistent discharges In the other 2 patients complications developed dunng the 
eighth week after 4 and t weeks without any evidence of urethritis All compli¬ 
cations responded readily to antibiotics 

K f ® ® authors,' that several patients 

!nP'^^^ds free of dischaige only to be follow^ed by re- 
^ patients w ere asymptomatic after 1 mouth of treatment m onJv 

Settee 7'”"““" P«‘—ie‘;7o„e 

thp b? Therefore, these patients were refractorj to antibiotics as well as to 
measures To refute any behef that obsenmtion without antibiotics 

Ambrose, S S andTfl\lor W \v qa ^ i* 
won gonococcal urelbnl.a Am’ a Si-ph®|^bo„r 
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per cent who ielapsed late appealed to lespond following antibiotics Nine per 
cent with persistent discharges even after antibiotics required silver nitrate in 
stillations befoie dealing In 5 per cent some complication of NGU developed 
Discussion Most studies ' ^ which present a significantly large gioup of NGU 
patients were taken fiom large transient military centers where the patients 
could not be detained foi prolonged followup penods of observation Although 
in most senes the numbei of control patients for the antibiotic tieated indniduals 
has been small, several authois have mentioned relatn^ely large gioups of pa 
tients with NGU who veie briefly observed vithout antibiotic therapy Of his 
180 NGU patients, Grenley ** noted that 30 pei cent lesolved m 3 daj^s after an 
mitial non-gonococcic uiethral discharge was detected Following the 3 day oh 
servation penod, the remauiing cases were given sulfa and the dischaige ceased 
He does not mention following them after then discharges disappeared Prosta¬ 
titis developed in three and m one, epididjmutis ^ Aitei 2 weeks’ treatment mth 
placebos, 13 pei cent of Jensen’s^ 68 patients weie cured, another 11 per cent 
were fiee of findings m 1 veek but weie not followed further Out of Pamiio’s* 
forty-seven placebo tieated NGU patients, 45 pei cent vere fiee of disease in 10 
days Stressing the importance of the previously mentioned hygienic measures, 
Logue'® pointed out that 26 per cent of his 141 NGU patients were symptom 
free m 48 houis vithout antibiotics Since discharges piesent for more than two 
days weie tieated with antibiotics, the incidence of later spontaneous iemissions 
could not be detennmed These articles described patients with urethritis 
followed foi short penods who became free of symptoms wuthout antibiotic 
therapy In anothei senes® longer follownip penods w'eie utilized, how'ever, the 
relatively small number of patients reduces its significance Heie, aftei 4 weeks 
five of twelve placebo treated NGU patients were well, another three weie defi 
mtely improved Expenence has showm us, as it did WoE,® that the disease may 
have a piolonged course wdiich is subject to spontaneous lemissionS or lelapses 
Theiefoie, an accurate evaluation of any theiapeutic progiam as well as lucid 
description of the disease should include a piolonged period of observation 
The peicentage of patients cuied m this senes appears somewhat higher than 
in the previous!}^ mentioned gioups treated wuthout antibiotics The appaient 
disci epancy may be due to one or a combination of factois Although most of 
the defiintelj" incnmmated agents wmie eliminated in each study, the etiologj" 
of NGU m the greatest numbei of cases lemains unproven ' ’ ‘® It would 

thus be impossible to deteinnne if the causes were the same m each series 

With consideiable niteiest we noted that leassurance and a simple hygienic 
piogiam seemed to be more successful than pieviously appreciated The effect 


a Crouch II D , Reese, J E and Boudreau, H J Non gonococcal urethritis in Korean 
rotntees U S Armed Forces Med J , 4 1159-1165, 1953 

'• Grcnlcc Philip Non specific urethritis of venereal origin J Urol , 62 92-97, 1944 
Logue, J T and Bird, F L Purulent urethritis U S Armed Forces Med J,6 180- 


1RR 10^ 

WillcoN, R R Researches in actio!ogj of non bpccific urethntis Brit Med J , 1 

^^ ‘‘ViUcox R R The etiologj of non gonococcal (non specific) urethritis J Chronic 

Dai^^C^^H ^nnd Arm, H G Clinical and hacteriologic studies on non gonococcal 
urethritis’ J Urol , 74 202-206, 1055 
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ma) be mediated by iemo\ al of non-specific irritants that ha^ e been implicated 
in the causation of KGU Patients eie gn en an actn c pai t in the thempy, they 
ueie instructed that the medication nas no moie important than their observance 
of the rules Also, the}^ ueie leassuied that the disease N\as not gouoiihea, that 
complications nere uncommon, and that although the disease uas occasionally 
slow to hell It would gradually clear up These instnictions piepared the patients 
psychologic allv for a potentiallj prolonged course and reduced fearful conceiii 
about their genitalia Under these circumstances, spontaneous healing could well 
occur Pan mo' also stressed the therapeutic importance of a healthful attitude 
toward NGU Howeser, despite the apparent success of the hygienic program 
and a healthj mental attitude, the \ alue of these measures w as not completely 
tested It was not feasible to require a contiol group, empirically selected, to 
deliberate^ indulge m practices which would violate the hygienic progiam In 
se\eval patients transitory urethral dischaigcs de\ eloped after the ingestion of 
alcohol or large amounts of coffee, howeier, these symptoms nearly always dis¬ 
appeared when the hygienic piogram was again obeyed Since the disease usually 
graduallj ceased spoiitaiieousb e\en in seieral patients who admitted to dis- 
regaidiugcanous parts of the program, the self-limited natuie of NGU may haie 
well been the most impoihant factor 

Because re-infectioii could not be definitelj eliminated, ie-e\posures with 
resultant discharges were not included Earl)' it was feared that their onussion 
ought unjustly impror e the lesults, howe\ er, obsen ation did not pro\ e this to be 
tine Of these recurring urethral discharges one-thiid were iion-gonococcic Since 
this IS about the same proportion as occurred among the originalh acquired dis¬ 
charges, it would seem reasonable to assume that the discharges represented new 
cases and not e\acerbation8 of prernously acquiied NGU 

Summary NGU is a low grade, genernlb self-limited, iiiflammatoiy procc 
with a purulent or mucopurulent discharge It is typified by periods of appaiei 
complete renussion onb to be followed bj subsequent ielapses, and approxi- 
matelj two-thirds of the cases clear spontaneouslj without antibiotics In a 
relatu elj small number of patients complications de\ elop 

PART 2 THERcm OF NON-GONOCOCCAL URETHRITIS 

Antibiotics are generally accepted as the prefeiTed agents for treatment of non¬ 
gonococcal uiethntis (NGU) The medications are used widelj' but their effect 
IS obsen^ed for relatnely short periods, oidmanly not over two weeks Piehmi- 
iiarj studies rei eal that NGU usually is self-hnnted and that the disease is subject 
to rennssions and evacerbations Consequently, an accurate demonstration of 
the A alue of a drug should lequire that the tieated patients and an adequate 
number of control patients be obser\ ed for a prolonged period 

\s with man} types of medications antibiotics initially were used eiithusias- 
ticall} in almost eier} tj^pe of illness, howeier, expenence has shown that they 
ha\ e not alw aj s been necessary or ex en adx antegeous Because of this more 

bntowardreactionstoanUbiot.es Med Clin.es of 
Changing flora in unnarj infections in this antibiotic age J Urol, 
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lecent concept, the effect of antibiotic tlieiapy upon the course of NGU mil be 
studied in this part of the papei Previously desciibed placebo treated patients 
will provide the pattern for the natural counse of the disease, and in older to gain 
additional infoimation about non-antibiotic tieated patients a uiinar}^ tract anal 
gesic mil also be evaluated 

Methods Patients vere impaitially selected with a sumlai gioup of NGU pa 
tients described in pai t 1 of this papei In oi dei to accui ately evaluate there 
peutic results, the previously established h 3 'gienic piogram was utilized to afford 
a unifoim background, then the NGU patients weie divided into three tliernpeii 
tic groups One-thnd of the gioup lecen'^ed pyiidium, a mild uiinarj’^ tract anal 
gesic, 1 tablet 3 times a day foi 4 iieeks, one-tluid iieie given aureomycin 1 gin 
daily foi 4 days, and the iemainder recen ed sUeptomycm 1 gm with sulfadiazine 
4 gm daily foi 4 days Patients with defimte uiethral findings at the fourth neck 
weie given additional theiapj'^, usually a coimse of a diffeient S 3 '^stcniic ding Some 
patients, especially those with dischaiges lesistant to oial medication, ncre 
treated with intrauiethial instillations of silvei nitiate (1 200) 

A total of 391 patients began this piogiam One hundied and sevent 3 ^-tno 
patients completed the stud 3 ^, one hundied and sevent 3 ’'-tv o tiansferied to other 
areas, thirty-five leacquited a non-gonococcic dischaige after sevual e\posure, 
eight acquired a gonococcic discharge fiom ie-e\posuie, and foui leccived anti 
biotics foi unrelated diseases 

Results Of the 63 patients given pyiidium, fifty-one were fiee of their dis 
charges after 2 weeks An additional sl\ showed i emission mthout fin ther therapy 
between the second and fourth weeks Three patients i elapsed during the fourth 
week, all after three asymptomatic weeks Nine patients then weie considered 
treatment faiJui es and i eceived antibiotics Sn cJeai ed completely but one cleared 
temporanly only to have a complication develop latei Two of the le-treated 
patients and an additional two patients who eailier had sporadic discharges later 
had persistent discharges develop and required still furthei therap 3 '' with silver 
nitiate instillations befoie recovei^' Theie weie two complications, one piosta 
titis alone Avhich vas pieviously mentioned and one case of piostatitis inth 
epidid 3 Tnitis, occuiring after asy'^mptomatic periods of 2 and 9 v eeks lespectivcly 
Response to antibiotics u as prompt and complete During the 10 w eeks of obser 
Aration 9 pel cent of the patients relapsed aftei tiansitor}’’ lenussions Eight 3 ^-oiic 
pel cent of the patients treated vith only pyiidium lesponded mthm ten ueeks 
without comphcatioiis Ten pei cent cleared onlj^ aftei antibiotics, 0 pei cent mth 
discharges at the tenth week renutted after silver nitrate instillations, one half 
of these had failed to respond to antibiotics, and m 3 pei cent some complication 
of NGU developed 

Fifty-three of the 60 patients treated uith auieomycin ueie fiee fiom their 
discharge 2 weeks after the beginmng of therapy Tvo patients latei remitted 
vnthout additional therapy Five patients relapsed during the fourth ueek, all 
after three asymptomatic ueeks Serpen of 9 patients cleared completely after 
leceiving streptom 3 'cm and sulfadiazine, anothei lemitted after a single silver 
nitrate instillation In addition to the 2 patients vho failed to respond to lepeatcd 
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courses of antibiotics, eight relapses occurred after asimptomatic penods of four 
to eight neeks These discharges gradualh ceased after repeated siher nitrate 
mstiUations FoUoiving penods of apparent complete remission duniig the 10 
neeks of obsenatioii, 22 per cent of the group relapsed Seienti per cent of the 
patients treated mth one course of aureomiein nere free of their urethral dis¬ 
charge in 10 neeks nuthout coniphcations Fourteen per cent cleared onh after 
an additional course of therapy , 17 per cent with discharges at the tenth week, 
3 per cent faihng to respond to repeated courses of antibiotics, remitted after 
silier mtrate instillations, complications de\ eloped m none 

Fortj-fiie of the fortj-mne XGU patients treated with streptomicm and 
sulfadiazine became free of then findings bi the second week Another patient’s 
discharge later completeh remitted mthout additional therapy Three relapsed 
dunng the fourth week after three asnnptomatic weeks, one of these later spon- 
taneouslj cleared Three of four patients responded to a course of aureomicm, 
another resoh ed after a smgle sih er mtrate mstillation Of the 7 patients with 
discharges at the tenth week, six had relapses after being free of defimte findmgs 
for sei en to mne w eeks, one had failed to respond to aureomi cm as well as to 
streptomj cm and sulfadiazme These patients e\ entualh cleared after receinng 
pmdium or sili er mtrate instillations In one, prostatitis de\ eloped after he had 
been asj-mptomatic for 7 weeks, he resoh ed rapidh with additional antibiotics 
Durmg the penod of obsen ation 15 per cent relapsed after transiton remissions 
Se\eatj-six per cent of the patients treated mth only a smgle course of strep- 
tomi cm and sulfadiazine responded m 10 w eeks -without coniphcations Eight 
per cent remitted onl\ after an additional course of therapi at the fourth week, 
14 per cent with discharges at the tenth week, 2 per cent fading to respond to 
two courses of antibiotics, cleared with additional treatment, and 2 per cent 
e-qienenced some coraphcation of XGU 

Pj-ndium appeared to be the most effectn e agent but statisticalli the cure 
rates were not significantlr different bet-ween the pmdmm and either group* re- 
cernng a smgle course of antibiotics Also, although not statisticalh sigmficant 
the placebo group’s cure ratef seemed less If the proportional differences between 
groups remained constant, the addition of 25 cases would hai e caused the pm- 
diuni treated group’s cure rate to be sigmficantly greater than the placebo’s 
group 

In 7 patients (3 per cent) prostatitis de\ eloped, nearh one-half also had epidid- 
j-mitis The mcidence of comphcations m our antibiotic treated groups appeared 
less, not significant!} * howei er, than m the combmed placebo and p}-ndium 
groups A more stnkmg difference, also not significant p, was noted between the 
aureomvcm and placebo treated groups If the proportional difference remamed 
constant the placebo group’s comphcation rate would hai e become significant!} 
greater -with the addition of 44 patients Xo known stnctures were encountered 
m this senes The immediate complications of XGU appeared to be mild and 
readih controlled -with antibiotics 

‘ P > 010 

t P < 010 > 0 05 
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Ninety per cent of the antibiotic treated patients remitted m 2 weeks iihile 
only 80 per cent of the patients not lecemng antibiotics cleared in the same 
period Howevei, a large numbei of the antibiotic treated group relapsed later 
in the course of the disease This was especially evident after the fourth week 
when 13 per cent of the antibiotic treated group exacei bated follomng several 
asymptomatic weeks, while only 3^ pei cent of the patients not recemng anti 
biotics relapsed During the 10 week program the percentage of patients requinng 
treatment in addition to the imtial therapy was about the same Also, the per¬ 
centage in each group with a dischaige after 10 veeks was similar 

Discussion Multiple etiologies have been attributed as the cause of non-gono 
coccal urethntis However, after specific factors such as trauma, endogenous or 
exogenous irntants, caicmomatous, tuberculous, syphilitic oi chancroidal lesions, 
and trichomonal infections have been ehminated, there lemains a large number 
of uiethridities for wluch no definite etiologic factor has been determined Certaui 
bacteria, pleuropneumoma-like orgamsms, or viiuses have been partially m 
criimnated, but the evidence has not been conclusive and authors such as Par 
rino’ and Willcox® have leported extensive studies in which the cause of the 
disease could not be found in the majority of cases Therefore, although further 
etiologic studies should be continued, routine laboratory methods have appeared 
to be of httle value in the diagnosis of NGU, after gonorrhea and the previously 
mentioned specific factors have been ehrmnated 

Most antibiotics have been utihzed in the treatment of NGU, but the chnical 
results have not been umfoim The duration of treatment usually varies from 
three to ten days but seems to show no relationship to the theiapeutic results 
Authors have reported cure rates as low as 47 per cent for penicillin,'^ “ 47 per 
cent foi streptomycin,^ 70 per cent for terramycin,’® 66 pei cent for aureomy 
cm,'* 37 per cent for sulfadiazine,* " 50 per cent foi erythromycin,^® and 70 per 
cent for chloromycetin * On the other hand, authors ’ s n 12 (xncludes one of the 
preinously listed workers) have claimed cure rates of ovei mnety per cent for 
groups treated with several of these drugs 

Since the etiology of NGU m the majonty of cases is not defimtely known, the 
basis for selection of treatment must be determined from therapeutic experience 
rather than fiom the usual laboratory diagnostic tools The eiratic results of 
empincally selected antibiotics suggest tliat their effect upon the disease should 
be more carefully investigated Therefoie, these groups of antibiotic treated pa¬ 
tients wnll be compaied wnth similarly selected groups of patients treated with 
placebos and pyridium 

Antibiotics and pjwidium appeared to altei the course of NGU in different 
w ays, but there was httle difference in the final results Remitting earlier, the 
antibiotic treated patients also tended to relapse in somewhat greater numbers, 
especially after the fourth w eek of observation The significance of this finding 
wms not entiiely understood howevei, several obsenmtions about patient dif¬ 
ferences were noted 


i» Piilnqla E J Streptomj cm therapj of pemcillm resistant and suffonnmide resistant 
specific and non specific urethntis J Ven Dis Information. 23 1-0, mt 
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The same instructions concermng the hj'gienic program u ere gv. on to both 
groups but the imtial response of the urethntis to the medication apparentl} 
affected the patient’s attitude In both groups not receu mg antibiotics the dis¬ 
charge graduall} diminished and the indmdual realized that the disease, as he 
u as instructed, had a prolonged course The placebo treated patient i\ as an are 
of health rule infractions because tlicA frequently precipitated a slight exacerba¬ 
tion The pj ndium treated patient’s colored urine seri ed as a constant reminder 
of his disease, the analgesic action relie\ed his sjniptoms Antibiotics, in contra¬ 
distinction, usuallj rapidl} remoi ed the findings and symptoms Se\ eral indu id- 
uals confessed that their earlj remission, after the antibiotics were administered, 
gai e them a false sense of recoi er^ and that thej then disobeyed the hygiemc 
rules Despite the lU understood rationale and poorlj controlled nature of the 
hj gienic program, nolations of it m these patients often resulted m reappearance 
of a discharge jMost of these cleared again when alcohol, coffee and local trauma 
w ere discontinued 

A much higher proportion of the antibiotic treated patients, whose cases were 
ehmmated from the studj because of another urethral discharge dei eloping after 
sexual exposure, had acquired a non-gonococcic discharge Therefore, if omission 
of this group unfairlj improi ed results in the group of placebo treated pati nts, 
the factor w as raagmfied for the antibiotic treated group Of the recurnng ure¬ 
thral discharges 80 per cent w ere non-gonococcic Since it w as prenously noted 
m part 1 that approximatelj 35 per cent of ongmallv acqmred urethritis and of 
recurrent discharges m the placebo senes were non-gonococcic, it would seem 
inaccurate to beheA e that all of these recurrences w ere new cases Consideration 
of these cases as relapses w ould greatly reduce the final efficacj’- of antibiotics Of 
course no definite conclusion could be drawn from these obsen ations, but the 
sexual excitement or trauma from intercourse may hai e produced some of the 
relapses Interpolation would suggest suggest about two-thirds of the NGU re¬ 
currences in the antibiotic treated groups were not due to re-iufection 

The A alue of imtial antibiotic therapj followed bj a delayed remission w as 
difiScult to eialuate Howerer, it seemed unhkelj that antibiotics altered the 
course of the four antibiotic treated discharges which persisted recurrently for 
tw o to four w eeks after treatment only to later spontaneously renut 

Although not significant the mcidenceof comphcations m our antibiotic treated 
groups appeared less The rate of complications ui the placebo treated group was 
somewhat higher than m a senes descnbed m part 1, but it was comparable 
to Gartman s® 226i NGTJ patients In i per cent of these, postenor urethntis 
with prostatitis dei eloped and m 1 per cent epididymntis or ascendmg infections 
del eloped These comphcations w ere relatn ely mild m ours and other workers’* 
expenence Certainly, their ready response to antibiotics suggested that these 
agents may hai e prophy lactic a alue 

Pynchum ivas beher ed mitially to possess bacteriocidal properties, but now 
the drug is regarded as an analgesic only The medication symiptomatically 
rehe\es and psychologically supports the patient by soothing the urethral mucosa 
and colonng the unne PATidiuni appears slightly more effectiA e than placebos 
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or a Single course of antibiotics It is furthei noted that when individuals are 
obsen'^ed for 1 month, then given additional therapy for persistent discharges, 
usually antibiotics, all groups of NGU patients have similar final cure rates 

The wide usage of antibiotics has brought vuth it certain disadvantages As 
Kagan'^ pomted out, many imld to senous toxic reactions may be caused by 
antibiotics Since reactions may occur such as “serum sickness,” anaphalactoid 
shock, gastrointestinal disorders, neurotoxic reactions, hemopoietic depressions, 
renal-toxic disorders, or hepatic degenerations, he beheved that antibiotics should 
not be given when sunple or no therapy was just as satisfactory Also, iMth the 
large amount of antibiotics dispensed, many resistant strains have developed,'* 
thus reducing the number of utihzable antibiotics One worker even reported 
3 cases of NGU vhich were comphcations of oxytetracychne administration for 
gastrointestinal infections Because of these definite disadvantages of antibiotic 
therapy, we must carefully evaluate not only diseases which require antibiotics 
but also consider which diseases mil remit without antibiotics 

Antibiotics, then, do have a defimte effect upon the course of NGU They tend 
to give a better imtial response, thej’^ cure many resistant cases, and they prob 
ably prophylactically reduce comphcations But the rapid removal of symptoms 
fails to condition the patient to his disease, and he then returns to old habits 
which aggravate NGU The final cure rates over long periods apparently depend 
on many comphcated factors Antibiotics, after a single course, cure few more 
than placebos and possibly not as many as pyndium Thus, the most important 
factor m the treatment of NGU is a program which will remove the patient from 
non-specific factors that aggravate and prevent spontaneous heahng Also, anti¬ 
biotics do impose certam hazards Ultimately the physician himself must decide 
whether the advantages are sigmficant enough to warrant the use of antibiotics 
In oui experience the deletenous factors of routme antibiotic adinimstratiou are 
not compensated by these advantages Since antibiotics frequently are essential 
for therapy, it seems better to treat simply without these medications when 
possible 

Summary A single course of antibiotics shortened the course of NGU in most 
patients but cleared no greater number of patients than placebos or pyndium 
When additional therapy, usually antibiotics, w^as given to the patients who did 
not get w ell m a few w eeks, the eventual cure rates m all groups wmre the same 
Silvei nitrate mtrauiethral instillations ivere helpful when i^mtemic methods 
faded Patients not initially receiving antibiotics appeared to have a shghtlv 
higher incidence of complications, however, these complications were mild and 
cleared readily wnth antibiotics 

Acknowledgement is made of the statistical assistance given b 3 ' James M 
Davis, Lt Col US4F (MC) 

” Hai, Peter and JvIcKcnzie, Peter Side effect of 0 x 3 tetracj ohne therapi Lancet, 1 
945-950, 1954 
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Homional therap\ for the cr\-ptorchid has been used for 25 \ ears, but one can¬ 
not find among the numerous articles an\ paper u hich summanzes the indications 
for Its use The man^ far orable reports at the onset of hormonal therapy indi¬ 
cated that its use might replace the surgical orchiopexj To a certam e‘?tent 
this attitude was justifiable, because the surgical orchiopevi at that tmie uas 
successful onlv m about fifti per cent of the cases due to short cords and inter¬ 
ference with the blood supple to the testis 

Although seeeral hormones, such as estergm, androgin pitmtan and thiToid 
extracts, hae e been used, it is generalle accepted that the hormone which super¬ 
cedes all others is the hormone eelracted from tbe unne of pregnant women 
This anterior pitmtare -hhe principle known as APL and pharmacologically as 
follutm-S IS the hormone of choice and is the one 11011 ersalli used The hormone 
IS found m the blood and unne of the fetus, and is present for 5 dal's foUowmg 
birth after n bich it practicalli disappears until puberti Tbe greatest quantiti 
of the hormone appears dunng puberti, after which there is a gradual diminu¬ 
tion until old age 

Xormallv the testicles descend into the scrotum dunng the latter months of 
pregnanci, and those that hai e not descended at birth ha\ e a tendenev to de¬ 
scend at puberti', two periods nhen there is the greatest amount of the hormone 
present The inference to be drawn from the natural existence of this gonado¬ 
trophic hormone and the tune of the descent of the testis mto the scrotum make 
it the most plausible factor mitiating the descent of the testis The real actii e 
force which causes the testis to pass through the ingmnal canal to the scrotum is 
the miUaug action of the cremasteric muscle This phi-siological action has been 
observed bi Hart m the kangaroo rat Lewis sei ered the nerve to the cremaster 
muscle m rats and failed to obtam descent of the testes These experimental 
obsen ations, when transposed to humans, are rendered more potent by the fact 
that boi s who have an agenesis or a testis which has nei er passed the mtemal 
mgmnal nng are found to hai e a flat and undei eloped scrotum, the result of 
maldeieloped cremastenc muscle A bov who has a nugraton testis, a pseudo- 
civptorchid, or who at some tune has had a descent of the testes mto the scrotum 
will show del elopment of the scrotum and cremastenc muscle on that side 
Our research on the pre-adolescent macaque monkei, which mcluded the sec- 
tiomng of the cord and scrotum on one side followed bi sufficient gonadotrophic 
hormonal mjections to produce descent of the remanung testicle, was accompamed 
bv a widenmg of the mgmnal canal, an enlargement of the cremastenc muscle, 
mcreased x asculantv of the cord, mereased size of the h-mph spaces, enlargement 
of the muscle fibers of the 1 as, and heapmg up of the epithehal cells Imme its 
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lumen Thus we have initiatory and developmental factom favorable for the 
descent of the cryptorchid 

The indications for the hormonal treatment foi the undesceiided testis depend 
upon the location of the testis, whether it is mtra-abdommal, \nthin the inguinal 
canal, ectopic, or whether it might be unilateral, bilateral or absent, whether 
comphcated by a large hernia, hydrocele, or othei abnormalities, such as hypo¬ 
thyroid adiposity, hypopitmtary dystrophy, eunuchoidism, dwarfism, or pseudo 
hermaphroditism wnth bifid scrotum and hypospadias The male and female 
pseudohermaphrodites without palpable gonads maj"^ be differentiated by the 
cytological sex chromatm epithehal cell tests 

Theoretically, the most favorable cases for the use of the hormone are the 
bilateral cryptorchids, because without obstruction to then couise of descent, 
then most probable failure to descend was due to the deficiency of the hormone 
m utero These are the most difficult ones to treat pnmanly wuth surgery because 
of the short spermatic artenes The testis has never migrated, and its artery, no 
mattei wffiat its ongm, has rarely had an opportunity to elongate sufficiently to 
reach the scrotum It has been estimated by several wnters befoi e the use of hor 
mones that 20 per cent of the orchiopexies resulted m the loss of the testis because 
of surgical interference mth the blood supply The testes m these bilateral cases 
are less hkely to show anatomical dysgenesis than the unilateial ciyptorchid, and 
offer greater percentage of potential physiological normal development than the 
umlateral cryptorchids Gross states that 79 per cent aie spermatogenic 

Other conditions m w'hich hormonal therapy is advocated may be found m 
cryptorchids associated with hypopitmtary, hypothyroid, eunuchoidism and 
dwarfism Many of these cases aie treated by endocnnologists It seems to be the 
opmion that thyioid adiposities with gonadal dysgenesis should have thyroid 
treatment before or along noth gonadotrophic hormone, and that the treatment 
be earned over a longer penod of time using much largei amounts of hormone 
than for the imcomphcated cases These cases demand basal metabohsm tests 
and a correction -with extracts of pituitary or thyroid as needed Not all adi 
posity cases have thyroid deficiency for some only requiie limitation of calone 
mtake along with hormonal therapy These cases requiie the attention and 
services of both the endocnnologist and the urologist 

In the case of umlateral cryptorchid, we have a diffeient pioblem Both testes 
have been theoretically subjected to equal opportunities foi descent by the action 
of the hormone in uteio, and it would not be axpected that moie gonadoti opine 
hormone would induce a descent of these testes When one testis is retained and 
the other testis descends into the scrotum, w e find at operation one of the many 
reasons as hsted in our textbooks for the retention Howmi^er, a majority of the 
unilateral cryptochids are ectopic testes oi are associated with hernias and 
hydroceles These are not suitable cases foi hormonal therapy However, there 
are some unilateral cryptorchids which are not palpated or they he m the inguinal 
canal not associated wuth demonstrable hernia or hydrocele which should he 
selected for hormonal therapy 

The most difficult testis to transplant surgically is the testis w hose spermatic 
artery is of inadequate length The fact that these so-called short vessels haic 
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not been a problem subsequent to adequate hormonal therapy, that m e have not 
had to leave such a testis m the nigumal canal for a later tiansplant, as some sur¬ 
geons report, and lastly that for tventy years ue have not had to do an orchi¬ 
ectomy because of insufficient length of coid, designates the importance of the 
hormonal application for these cases As an adjunct to techiucal suigical orchi- 
opeNj' for the bilateral and unilateral crjqDtorchids uith short spermatic arteries, 
them IS no doubt about the value of the gonadotrophic hormone 

The amount of the hormone to be used has been a subject for gieat debate 
and vanes from a fen hundred rat umts to several bundled thousand units In 
1934 Aberle and Jenkins, norkmg on monkeys and later on humans, found that 
1700 to 4000 umts n ere required to cause a testis to descend into the scrotum An 
edema of the foieskm and scrotum almost always preceded the descent of testis 
by a fen days For the average boy 3000 umts given oi er a 4-n eek period pro¬ 
duces this clmical picture Robinson and Engle hai'e tried 4000 to 5000 units of 
chonomc gonadotrophin per daj for three consecutii'e daj s and then operating if 
the testis did not descend Large doses over a long period of time pi oduce pre¬ 
cocious sex development, premature union of epiphyses and psychic disturb¬ 
ances, and some authors report a regression m the size of the testes Erlich has 
shonm that testes nhich descend after large doses of hoimone are uniformly 
aspermatogemc Therefore, it is necessary to set a limit for the amount of cho¬ 
nomc gonadotrophic honnone to be used For 20 years we have been using 250 
umts given intramuscularly 3 times a n eek foi 4 n eeks, and bar e axpenenced no 
adverse effects under this regunen 

There is great variance as to the age of the child u hen hormone had best be 
used Many obsen'ers have expressed the luew that the eailier the testis is placed 
in the normal position, the greater w ill be the opportumtj' for it to develop and 
become spermatogemc Chamy and Wolgm have recently pubhshed the most 
comprehensive nucroscopic study of biopsies of the vmdescended testicles at 
various times, such as from birth through adolescence, after spontaneous descent, 
after hormonal administration, and during and following surgical orchiopexy 
They state that the testis shows three stages of development 1) resting phase 
from birth to the age of four years, 2) growth phase from four to ten years, and 
3) maturation phase from ten years through adolescence Certainly if there is 
anj'^ nrtue m transplantmg the cryptorchid for the maintenance of spermato¬ 
genesis, it should be done early in the growth phase 

Objections hai'e been made against the use of the hormone because its admin¬ 
istration caused more discomfort to the child than surgical procedure We have 
not had this experience Agam, the cost of hormonal treatment has been criticized 
as being greater than the cost of surgical treatment If such w'ere the case, then 
undue charges were made and are to be reprimanded In the use of the honnone 
the surgeon should aln ays begm mth a plan of therapy and execute the pi ogram 
preciselv, follow ed immediately by surgerj’- if the testis does not descend 
Of the 204 cases of crj'ptorchism recorded m our senes smee the onset of hor¬ 
monal therapy, 56 cases were particularly selected for hormonal treatment 19 
left, 20 nght and 17 bilateral Successful results were obtained m three each left- 
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and light-sided, and two in the bilateral cases, equivalent to 14 per cent of the 
selected cases so tieated 

The hoimone is of no particulai value in cases with ectopic testis, migratory 
testis, pseudocryptoichids, agenesis of testis, ciyptoichids associated with large 
hernias and hydiocele oi in post-pubeity cases 


SUMMARA 

The indications foi hormonal use for ciyptoichids is limited to a selected 
group, 1 oughly about 25 per cent of all cases These cases mclude all bilateral and 
special unilateral cases, with the expectation of a small percentage of successful 
descents Its mam value is calculated as an adjunct to surgical orchiopexy, for 
the selected gi oup of cry-^ptorchids w hich have shoi t cords and inadequate sper 
matic aitenal length to leach the scrotum 
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T:^T)ESCEXDED TESTES SUKGICAL PROCEDURES 

JOHX R 

From the Portland Chmc Portland 5 Oregon 

The earhest attempts to bnng the undescended testes to the scrotum u ere one- 
stage procedures The first is attnbuted to Koch ivho, according to Rosenmerkel, 
in 1S20 used a suture to fix the testis to the fundus of the scrotum Schuller, in 
18S1 recognizmg the need of lengthemng the spermatic cord dmded the vaginal 
process then placed the testis m the scrotum and anchored it vnth a stitch Be\ an, 
m 1S99 and 1903 earned the pnnciple further He remo\ ed the ^ aginal process 
from the cord, separated the cord from the postenor pentoneum abo\ e the mter- 
nal rmg, and freed the ^ essels and \ as from the constricting fibrous bands m the 
cord Then he placed the testis m the scrotum inthout traction and placed a 
purse stung suture at the top of the scrotum In 1930, Ombr^darme did a one- 
stage transcrotal orchiopiex)' In his operahon the testis is placed on the opposite 
side of the scrotum and is held in place bi means of the elastic septum betiveen 
the scrotal compartments 

A tivo-stage orchiopexj was mtroduced mdependentJi b\ Keetlei in England, 
m 1905, and bv Torek m this countn' m 1909 In both operations the scrotum 
IS fixed to the skm of the thigh and the testis is fixed to the fascia of the thigh 
The two operations dififered in that Keetley placed the anchoring suture through 
the gubemaculum whereas Torek placed it m the tumca of the testis In the 
second stage of each procedure the scrotum and the testis are released from their 
attachments to the thigh 

Wangensteen, m 1932, placed the anchormg suture m the testis after the man¬ 
ner of Torek, but brought onl 3 ' the suture to the fascia of the thigh and left the 
testis m the scrotum In their procedure, McKenna and Ewert, m 1935 also left 
the testis m the scrotum, but hke Keetlev thei sutured the gubemaculum to 
the thigh 

Kiefer, domg the same tvpe of operation as that done bi r^IcKenna and Ewert 
m 1951 described a tecbmque for mild contmuous postoperative traction It con¬ 
sisted of wrappmg a small mbber tissue dram around the scrotal isthmus and 
attachmg the dram to a rubber band stretched down and secured to the thigh 
with adhesive In 1931, Cabot and Xesbit achiei ed adequate continuous tempo- 
rarv traction m their one-stage procedure bi' means of an elastic band attached 
to a stai suture passed through the lowest pomt of the gubemaculum 
Whether it is done bv one or two stages, the basic pnnciples of orchiopexi are 
1) dilatation of the scrotum for reception of the testis 2) freeing the \ essels of 
the testis and freemg the vas so that the testis can be positioned without tension 
3) high bgation of the r agmal process, 4) use of some means of fixation and trac¬ 
tion so that the testis will remain m the scrotum 

\s Scarpa s fascia is mcised and the buisa freed from its attachments, at the 
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Pio I Procedure for facilitating retropentoneal dissection of internal spermatic ves 
aels In Wangensteen procedure incision is made across internal oblique and transversus 
muscle Broken line indicates incision in transversalis fascia Infenor epigastnc vessels 
course belon this fascia In Kiefer operation, muscle splitting incision is made in line of 
muscle fibers 

beginning of the disbection, care must be taken not to mjuie the ilio-inguinal 
nerve Aftei incising the external oblique fascia and mobihzing the cord, care 
must be taken not to injure the artery and veins as dissection progresses The 
extent of the dissection required is determined by the findings in the indmdual 
patient In some, minimal dissection hberates the vessels of the testis sufficiently 
to permit placement of the testis m the scrotum oi anchoring it to the thigh 
mthout tension In others, considerably moie dissection is necessarj'^ 

Maximum length is achieved b 5 '^ first releasing the artery' and veins of the cord 
from their constnctmg fibeis and then freeing the mtenial spermatic lessels m 
then letiopentoneal course above the cord (fig 1) On occasions it is also neces 
sary' to cany dissection of the vas bey'ond its hberation fi om the cord Beginning 
the additional dissection at the abdominal ingmnal niig, the vas is freed along 
its course over the epigastnc vessels, neai their ongm from the evtenial iliac ar¬ 
tery and vein, and donm the side wall of the pehns tonard the ischial spine 

In some patients the cord structures remain too short foi positioning of the 
testis despite maximum dissection Encountering this condition, Cabot and Nes- 
bit, and later Gross, v ere able to bnng the testis to the scrotum by' a two-stage 
mobihzation procedure At the first operation the testis is liberated as evtensn ely 
as the situation permits and positioned at the Ion est possible point At the second 
operation, a year or tn o later, further hberation is accomplished Schutt n as of 
the opimon that if the cord is too short to allon placement of the testis in the 
scrotum, the scrotum should be brought to the testis, as is done m the Ombr^ 
danne operation 

These last mentioned procedures merit tnal, particularly nhen bilaterally 
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undescended testes mth short cords appear to be normal Bringing the bilateraUy 
retained testes outside the external nngs and positiomng them as lou as possible 
^vlll presell e at least Lej dig ceU function A unilaterally undescended testis \nth 
an excessnel} short cord should be reraoxed Under no circumstances must a 
testis be put in the abdomen ivhere it could not be obserx ed for possible develop¬ 
ment of mahgnancj 

Underdex elopment of the scrotum is considered bj some surgeons to be an 
indication for the tn o-stage operation As adraimstered today, hormone therapj 
aids m development of the scrotum, as veil ns the testes and cord structures, 
and thus eliminates this reason for the tn o-stage orchiopavj' 

Another reason gix en for doing a tivo-stage orchiopaxj is that it will maintain 
the length of the testicular x essels achiex ed bx the dissection Howex er, m bnng- 
ing the testis to the thigh undue tension maj be axerted on its x ascular supplj 
Also, when the testis is subsequentlx freed from the thigh it is subjected to fur¬ 
ther mampulation In the one-stage orchiopexj the possibihty of axcessive tension 
IS not so great because less cord length is reqmred for positiomng the testis And 
there is no need to mampulate the testis again Both these factors minimize oper¬ 
ate e trauma, and make the one-stage orchiopax-j more desirable than the two- 
stage procedure Operatix e trauma adds to the possibihtx of irreparable damage 
to the testis 


DISCtJSSION 

The current coutrox ersj regardmg management of undescended testes is due 
not so much to lack of an adequate operation as to “the appropriate age” for 
surgical placement Howex er, age becomes of secondary consideration when tor¬ 
sion or the sjTnptoms from either a concurrent, chmcaUy demonstrable henna or 
a testis trapped m the superficial mguinal pouch demand surgical mterx ention 
Comphcations of this nature occur m many extremelj young as well as m older 
children And when the comphcation is corrected the testis is also brought to the 
scrotum Thus, orchiopexj is often of necessity done earlj —ex en bj'' surgeons 
who xvould otherwise defer it imtd just pnor to pubertj’’ to avoid operating on 
the testis that will descend spontaneously and to hax e better dex eloped tissues 
if operation is necessarj 

Today the surgeon no longer needs to wait to see if a tesbs xvill descend spon- 
taneouslj With hormone stimulation he can m a short time determine xxhich one 
will respond to the treatment and descend and which one cannot descend and 
vail require ex-ploration Spontaneous descent is prex ented, chieflj, bj congemtal 
anomahes of the testis, its x essels and mesenterj, or the structures formmg the 
pathway of its descent Among the ranous anomahes are 

1) Agenesis or nidunentarj tissue, which explains most chmcaUy impalpable 
testes 

2) Failme of the fumcular portion of the xagmal process to close, xihich it 
does m the normaUy descended testis shortly before birth or within a month 
thereafter (In each of 44 testes that descended spontaneously at ages 7 to 21 
in a senes I recentlx studied, there was no henna on chmcal axammation, mdi- 
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Pig 2 Elongated peritoneal sac aJiicli was directed toward perineum A, libers of 
external spermatic fascia projecting bejmnd bursa Insert shows vas coursing in mesenter) 
inferior to testis Danger of catching vas m suture through gubernaculum is evident 

eating the vaginal process was closed But m 4 instances it subsequently opened 
and produced clinically demonstrable hermas at intervals varying from 6 months 
to 10 years after descent And at operations foi removal of undesceiided testes 
in several adults, I observed the sac in each instance was completely obliterated) 

3) Short cords 

4) Lack of development of the e\tei nal nng, partial oi complete 

5) Contracture of the neck of the scrotum 

6) Deviation and abnormal attachment of the a\tei nal spermatic fascia w Inch 
forms the outermost investment of the bui-sa (fig 2) 

In using the hoimone as a diagnostic measuie, it is impoitant to give an amount 
large enough to insure descent of the testes in the absence of the anomalies enu 
merated From my expeiience, an adequate amount is 4,000 international units 
of choiiomc gonadotiopliin (Ayei-st) 3 times a iveek up to 40,000 units Some 
testes descend befoie the couise is completed But if the total 40,000 umts fad 
to bnng the testes dow n, repetition of the couree will not induce descent 

Under careful obsenmtion the total dose of 40,000 units can be given to a 
young as well as an older child mthout danger of untovaid effects Neveitheless, 
even in the child with bilateral letention there would be no need to give the hor¬ 
mone until he IS at least 5 because up to this age the letained testes are like their 
scrotal counteiparts If there is no response wnthm a month after the full course 
has been given, exploration should be done and the testes brought dow n if they 
aie found But opeiation must not be done later than puberty, as established by 
the appearance of the first pubic haii 

Despite histologic endence of letaidcd testiculai growth aftei the age of 5, 
theie appeal’s to be no danger to fertility if both testes are out of the scrotum up 
to puberty In support of this obsen ation are 14 men m my study who fathered 
clnldien aftei bilateial retention which was not eoirected, on one or both sides. 
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until ages ranging from 8 to 18 years A fifteenth man had a son at age 41, when 
both his testes w ere out of the scrotum 

Table 1 shoMS hoi\ the fertile testes of these men reached the scrotum, at 
what age, the probable reason for infertility of the mate in 3 men, and the number 
of children each man had at follownip Only 2 of the 15 patients had had hormone 


Table 1 Scroial route responsible for paternity in IB men until bilateral undescended testes 


Route to Scrotum 
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therapy, 1 receiving 10,000 units and the othei 12,000 units Each subsequently 
had bilateral orchiopexies, at ages 10 and 12 

The value of doing orchiopexy during the first 5 years of life cannot be deter 
mined until studies of long term results are available for companson with results 
following orchiopexy at later ages Excluding the testes that are mtnnsically de 
fective, m the hght of our present knowledge it seems that more testes will be 
saved from iriepaiable damage if the physician mil keep in mind the limits be¬ 
yond which the testes must not be permitted to remain outside the scrotum and 
if he unpresses on the parents the impoitance of treatment within that hmit 
While puberty is still a safe age, treatment should be started well before that 
time 

If the clinical findings do not demand operation earlier in the boy with bilat- 
eially undescended testes, I prefer to give the hormone at about the age of 8 At 
this age retention per se has not yet caused irrepai able damage to the testes, and 
if operation is necessary, the giowdh the child has attained by then facihtates 
the procedure The umlaterally undescended testis presents a less urgent problem 
from the standpoint of infertility, because its mate aheady m the scrotum is pre¬ 
sumably normal But from the standpoints of cosmetic appearance, psychic 
tiauma and possible deimlopment of malignancy, the umlateially undescended 
testis should be accorded the same plan of treatment as that followed for bilab 
erally undescended testes 

It is not known how much lesidence outside the sciotum contnbutes to devel 
opment of malignancy in a testis Among 199 undescended testes I studied, 
there were 4 mth senunoma After the study had been reported, a fifth seminoma 
was detected m a testis positioned by orchiopexy 6 years previously, when the 
patient was 39 yeare old At the same operation his opposite testis was removed 
because of a seminoma This case, among others in the literature, suggests that 
orchiopexy does not prevent malignancy But it should be noted the patient 
was 39 years old at the time of the operation 

SUMlIAHl 

The basic pnnciples of orchiopexy are 1) dilatation of the sciotum for recep 
tion of the testis, 2) freeing the testiculai vessels and freeing the vas suflSciently 
to position the testis vuthout tension, 3) high ligation of the vaginal process, 
4) use of some means of fixation and traction so that the testis will remain in the 
scrotum 

Less mampulation is exeited on the testis and less tension is placed on its vas 
cular suppb" m the one-stage orchiopexy than in the two-stage opeiation This 
minimizes the possibihty of damage to the testis from operative trauma and 
makes the one-stage orchiopexy the preferable procedure 

Hormone stimulation is a valuable diagnostic measure Its use pnor to opera¬ 
tion differentiates between the testis that will descend spontaneously and the 
one that must be explored It is of particular value when bilaterally retained 
testes are not palpable climcally 

The amount of hormone given must be large enough to msuie descent of the 
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testis m the absence of congenital anomalies of the testis, its \ essels and mesen- 
terj and the stnictures composmg its pathwa3' of descent It is best administered 
at about the age of 8 This age allows for spontaneous descent well before reten¬ 
tion m itself can cause irreparable damage to the testis, and if operation is neces¬ 
sary , it insures better de\ eloped tissues to w ork wnth than ould be encountered 
m a j ounger child Operation must not be deferred bej'ond puberty, as estabhshed 
by the first pubic hair And the umlaterally undescended testis should be treated 
according to the plan follon ed for bilaterally undescended testes 

There appears to be no danger to fertihty if both testes are out of the scrotum 
up to puberty In a senes recently reported, 14 men fathered children after bi¬ 
lateral retention which w as not corrected on one or both sides before ages ranging 
from 8 to 18 years And a fifteenth man fathered a son at age 41, when neither 
testis was in the scrotum 

Orchiopexy does not appear to prei ent subsequent dei elopment of malignancy 
m the testis 

1216 S TT Yamhill S (, Portland 5, Ore 
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USE OF AXTEROPUBIC FASCL4L SLIXG FOR TREATMEXT OF 
SURGICAL IXCOXTIXEXCE IX THE iLALE 


CHARLES A W UHLE 

From the Department of Urology, Lankenau Hospital, Philadelphia, Pa 

Thjs presentation ttiU sununanze ny experience and thoughts pertaining to 
the fascial shng placed anterior to the pubis and about the bulbous urethra for 
the control of unnarj incontinence Ten and one-half j ears hat e elapsed since 
the first case i\ as operated upon A total of 8 cases form the basis of this report 
In o cases the aponeurosis of the rectus muscle iras used, m 2 cases the fascia 
lata of the thigh was emploi'ed, while the eighth case was subjected to the use 
of both at different mten als of time The technique and results of these antero- 
pubic fascial slmgs which compress the bulbous urethra have been presented 
before the iUd-Atlantic Section of the Amencan Urological Association in 1955 
and 1956 ' - The results are not completelj'- satisfactoi^' 

The mcontment pabent as a rule is an unhappiq emotionally’’ unstable mdi- 
ndual He is more than wilhng to undergo any ty^ie of operation which mil 
restore his urmaiy contmence He should be apprised of the quesbonable results 
of all operations for urmarj’ mcontmence A sufihcient mten al of tune must be 
allowed to pass to corroborate the fact that mcontmence is to be permanent and 
irrevocable All pertment studies must first be pursued and correcbve suigerr 
performed for any pathologic denabons found withm the bladder and urethra 
which may' hai e a causal relationship to the mcontment status 

The medical hterabire is replete with numerous surgical and non-surgical 
techniques for correction of this distressmg condibon The prmciple of the fascial 
shng is not new and novel It has been tned m the past m both male and female 
with mdifferent results Incontmence of neurologic ongm wdl not be considered 
The shng operation, until additional study' and results are reported, should be 
resen ed for mcontmence which follows operations on the obstructs e prostate, 
or the mcontmence which follows trauma to the urethra 

It is difficult to collect a senes of cases as mcontmence is not commonly en¬ 
countered Of the 8 cases reported from our dime we were duectly' responsible 
for mcontmence m 1 patient 80 y ears of age The remaining 1 patients were 
initially operated upon by others and were referred for correctn e siugen 
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Eight patients were operated upon between 1945 and 1956 and ranged m 
age from 23 to SO y ears The precipitatmg cause of mcontmence m 5 cases was 
transurethral prostatic resection, m 1 case penneal prostatectomy, m 1 case 


Read at annual meeting of American Association of Genito Unnar) Surgeons, Osferville, 
"\Ifiss JuDB , « _ . 

* ^ rii]e C A. W The fascial blmg An old surgical principle Tvith a nevr concept in the 
correction of incontinence of unne in the male Presidential address, meeting Mid-AtlintJc 
A U A Ann! 15,1955 To be published , ^ , 

= TMe C A W andBradlej.R H Jr The use of fascia lata stnps in the sliug operation 

for unnan incontinence in the male Meeting Mid-Atlantic Sec , A U A. Apnl 20, 1956 To 
be published 
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C«e 

T 

Age 1 

Cause of IncontiflCDCC and Diagnosis 

Sling Op«ration 

Result 

1 

61 

Penneal prostatectomy 

Rectus fascia 

Partially satisfactorj 

2 

67 

Benign prostate 

Transurethral resection 

1945 

Rectus fascia 

Partiallj satisfactorj 



Carcinoma of prostate 

1946 

Partially satisfactorj 

3 

23 

Urethral trauma 

Rectus fascia 



Multiple operations 

1948 

None 

4 

65 

Transurethral resection 

Rectus fascia 



Benign prostate | 

1950 

None 

5 

52 

Transurethral resection 

Rectus fascia 



Benign prostate 

1951 

None 

0 

80 

Suprapubic prostatectomj 

Fascia lata 



Benign prostate with abscess 

1952 


7 

62 

Transurethral resection 

1 Rectus fascia 




Carcinoma of prostate 

1965 

None 




2 Fascia lata 





1956 

Poor but partiallj satis- 





factory 

8 

28 

Transurethral resection 

Fascia lata 

None 



Median bar 

1965 



suprapubic prostatectomj' Trauma to the urethra ixith multiple operations for 
correction and over-dilation nuth sounds were responsible for incontinence in 1 
case, the youngest of the group The stnps formmg the shng i\ ere obtained from 
the rectus fascia m 6 cases Fascia lata stnps were used m 3 cases m one of u hich 
rectus stnps had been utilized unsuccessfully in an initial attempt to control 
incontinence The ages of the patients, causes of mcontmence and diagnosis, 
type of shng operation and dates, and results are outhned in table 1 

PHA BIOLOGIC CONCEPTS AND CRITIQUE 

It was thought that the creation of an artificial sphincter about the bulbous 
urethra w ould aid m the control of urme m several ways 1) Tension of the ab¬ 
dominal wall w'ould compress the slmg agamst the bulbous urethra The shng 
w ould be particularly efficient m the erect posture of the patient or when mtra-ab- 
dominal pressure was mcreased by coughing or sneezing 2) The perineal body 
containing the nxtemal sphmcter mechanism would be elevated and strength¬ 
ened Of mterest in this respect is the recent obserxmtion of Beneventi and 
Marshall ’ “The external sphincter of continent men moved upwards and down¬ 
wards for a surpnsmgly great distance (one mch, more or less) while the subject 
1 oluntanly started and stopped the stream ” 3) Unnary flow w ould be decreased 
by compression of the bulbous area of the urethra against the urogenital dia¬ 
phragm This would be comparable to the hmderance of the flow of water 
through a rubber hose which has been acutely angulated A similar effect can 
be obtamed dunng the act of micturition if one pulls the suspensory ligament 
of the penis upw ards The oi erall poor results in the cases reported may pos- 

76*2^^^1956^ ^ andMareVmll, V F Studies of urmarj incontinence in men J Urol, 
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sibly be explained by the fact that these postulates have not been reproduced 
with the anteropubic course of the sling The shng may lack resilience, the 
anteiopubic course may provide the vTong fulcimn, the connective tissue about 
the bulbous urethra may give and peimit loosenmg of the shng, the permeal 
body may not be elevated 

Levus* has stated that uiine is not normally held at the bulb of the urethra 
nor at the external sphinctei but is held at the neck of the bladder His opinion 
is that it IS more logical to diiect the surgical approach to the neck of the blad 
del, and to use the same prmciple as m the Marshall-Marchetti operation for 
mcontmence m v omen He has used this procedure twice m men aftei remo\ al 
of all the prostatic tissue to allou angulation of the thinned tube at the i esica! 
orifice He had complete success m one case, failure m the second Lewis' has 
remaiked that the prmciple of a shng of fascia activated by stnated muscula¬ 
ture IS completely erroneous No tendon sheath or pathway for free movement 
of the shng is pi ended and anj'- muscle pull on the shng is nullified by scarring 
vuthm a few days after surgerj'^ The sole action of the shng is elevation and 
kmkmg of the urethra 

Strong and L^an Buskuk'' have described a satisfactory result m 1 case m 
which a rectus fascial slmg was placed retropubically at the apex of the prostate 
through a permeal exposure 


THREE nUPORTANT COXSIDERATIOWS IN OPERATTVB TECHNIQUE 


The operative techmque of the fascial shng employmg both the rectus fascia 
and fascia lata has been stressed m prenous piesentations ' - In the most recent 
edition® of Dodson’s Urological Surgera a section is devoted to the fascial 
slmg 

Attention should be duected to certain details of comparison betueen the 
rectus fascial shng and the fascia lata slmg The lectus fascial slmg (fig 1) is a 
tmie-consunnng operation and large defects are left in the aponeurosis of the 
rectus abdonnnis These should be closed vuth mre to prevent subsequent v eak- 
ening In excising a 1 cm stnp of rectus fascia care should be exercised in not 
bemg too near the lateral margm of the rectus muscle vhere perforations of 
small blanches of the tenth to tvelfth mtercostal nenms are found The strip 
is matenallj'^ weakened if these aie included, and mil break vhen tension is 
applied This unfortmiate accident occuired in tiio patients (cases 4 and 7) In 
contrast the fascia lata strip is easily and rapidly lemoied from the lateral 
aspect of the thigh, is lery stiong and does not bieak vith tension (fig 2) It 
can be speedilj’' placed m position 

When tunnels hai e been formed by blunt dissection on eithei side of the root 
of the pende body m front of the sjmiphj'sis, a sufficient thickness of fibroareolar 
tissue must be left attached or er the bulb of the urethra (fig 3) men this 
bridge of permeal tissue is perforated to receii e the fascial stnps it should be of 
such strength and thickness that the shng mil not be pulled distallj and become 


sS, G H fnTvan ‘An opemf mn gr the cure of total urinary incon- 

U^rrSc°ai Sur.'^‘= - 
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Fig 1 Straight single suprapubic incision is made in form of letter Y Preparation of 
rectus fascial stnp Rectus aponeurosis closed with wire Suspenson ligament of penis has 
been shortened 
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Fascial 
strip- 
from 
left Qlda 


c** 

Bulbo 


Fia 3 Fui ‘J 

Fio 3 Introduction of fnHomI Hlrins I lirougli bulbous area septum Before MitluIrnamB 
clamp from septum, ligature attached to strip (right side) is introduced into jaws of clamp 
Fia 4 Rectus fascial sling completed and strips sutured (o rectus aponeurosis Amount 
of tension to bo placed on these strips is dopendont upon absence of urethral (low when 
assistant makes pressure upon previously filled bladder 

ineffccUvc when tension is placed on it (fig 4) Tlic fasiial strip may l)o secured 
m position thiough a combined peiincal incision 
Tlie amount of tension oi pull to apply to eitlici type of sling (an be grossly 
mcasuied and is a most important pait of tlie ovciall tecliiiKiue The bladder is 
filled to capacity with stciilc watci Picssuro upon the bladdei is made by an 
assistant Tension is made on the sling, and when watoi no longer (an bo foiccd 
thiough the urethia, the fascial strips aic anchoicd in plaio by wiio siituics 

COMrniCATlONB 

No seiious postopeiative complications have rosullod in the gioup of 8 pa 
tients 

Ill only one patient (case 1) a uiinaiy fistula d( veioped, wIik h diaiiied (lirough 
the lower poition of the supiapubic incision It dosed iiipidly with (iillieler 
drainage 

In a Hc(ond patient (case 2) an indwelling urethial (utlielei was not cm 
ployed postopcialivcly This eiior in judgment was followid by utdilioii of 
urine In attempting to pass a catheter, the uiethia was iierfoialecl In older to 
restore continuity the entire sling component was freed and then leslored 
Following adeejuate catheter drainage no fistula de\eloped 

There have been no cases of uiethial necrosis and sloughing with e\(ia\asa- 
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Fig 6 Case 2 Dilation of urethra proxiinal to shng Anteropostenor view 

tion Cooney and Horton^ reported one such complication twenty-four hours 
after removal of the mdwelhng catheter Campbell® has informed me that ure¬ 
thral sloughmg occurred 1 year after a successful functional result m one of his 
cases 

Pam m the groms, permeum and penis has not been a constant, long lastmg 
complaint In some cases it has been severe m the immediate postoperative 
penod and required much sedation Persistent cystitis, urethntis, edema of the 
perns and scrotum have been infrequent concomitants and of temporary dura¬ 
tion 

The most serious delayed comphcation is the development of a diverticulum 
in the urethra proximal to the shng In two of 3 patients (cases 1, 2, 3) with 
the most satisfactory results m the senes of eight, outpouching and ddation of 
the urethra occurred (fig 5, case 2) Two patients referred to Lewis,^ after failure 
of the slmg operation, had diverticula In both these cases, the urethra was 
markedly dilated from the pomt of the obstructive shng to the bladder In 
spite of the damage to the urethra by obstruction they i\ ere totally mcontment 
If this comphcation should be a rather common findmg m cases reported m 
the future the operation should be discontmued 

RESULTS 

The slmg operation hris been partially effective m 50 per cent of cases (cases 1, 
2, 3, 7) These patients could stop and start the urmary stream at wdl, m the 
erect posture and void a vanable quantity of ounces However, as soon as there 
was any stress or the patient did not have his rrund on control, dnbbhng oc¬ 
curred Three of these patients (cases 1, 2 and 3) rated their dnbbhng as of 
nunor consequence compared to their preoperative status Two patients (cases 

'vJ ^ operation for the cure of urmary mcontmenee m 

* Campbell E "W Personal communication 
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Fig 3 
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Fig 3 Introduction of fascial stnps through bulbous area septum Before mthdraivxng 
clamp from septum, ligature attached to strip (right side) is mtroduced into jaws of clamp 
Fig 4 Rectus fascial sling completed and stnps sutured to rectus aponeurosis Amount 
of tension to be placed on these stnps is dependent upon absence of urethral Son when 
assistant makes pressure upon previously filled bladder 


ineffective when tension is placed on it (fig 4) The fascial strip ma}’’ be secured 
in position through a combined permeal mcision 

The amount of tension or pull to apply to either tj^pe of shng can be grossly 
measured and is a most important part of the overall technique The bladder is 
filled to capacity with stenle n ater Pressure upon the bladder is made by an 
assistant Tension is made on the shng, and when watei no longer can be forced 
through the urethra, the fascial stnps are anchored in place by ivire sutures 


COMPLICATIONS 

No senous postoperative comphcations have lesulted in the group of 8 pn 
tients 

In only one patient (case 1) a urmary fistula developed, nhich drained through 
the lower portion of the suprapubic mcision It closed rapidly uith catheter 
drainage 

In a second patient (case 2) an indwelling urethral catheter n as not cm 
ploj'ed postoperatively This error m judgment uas followed by retention of 
unne In attemptmg to pass a catheter, the urethra v as perforated In order to 
restore continuity the entire sling component nas freed and then restored 
Followmg adequate catheter dramage no fistula de\ eloped 

There have been no cases of urethral necrosis and sloughing ith e\tra\ asa- 
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Pig 5 Case 2 Dilation of urethra proNunal to slmg Anteropostenor view 

tloa Coonej and Horton' reported one such complication tweDt 3 ^-four hours 
after ^emo^'al of the mdwelling catheter Campbell* has mformed me that ure¬ 
thral sloughmg occurred 1 j ear after a successful functional result m one of his 
cases 

Pam in the groms, penneum and penis has not been a constant, long lastmg 
complamt In some cases it has been seiere m the inmiediate postoperative 
period and required much sedation Persistent cystitis, urethntxs, edema of the 
penis and scrotum hai e been infrequent concomitants and of temporary dura¬ 
tion 

The most senous delaj ed comphcation is the dei elopment of a dii erticulum 
m the urethra proNimal to the slmg In two of 3 patients (cases 1, 2, 3) with 
the most satisfactor}’ results m the senes of eight, outpouchmg and dilation of 
the urethra occurred (fig 5, case 2) Two patients referred to Lems,^ after failure 
of the slmg operation, had diierticula In both these cases, the urethra was 
marked!} dilated from the pomt of the obstructive slmg to the bladder In 
spite of the damage to the urethra bj obstruction they were totaUy mcontment 
If tins comphcation should be a rather common findmg m cases reported m 
the future the operation should be discontmued 

RESULTS 

The shng operation has been partial!} effectiv e m 50 per cent of cases (cases 1, 
2, 3, 7) These patients could stop and start the urmar} stream at will, m the 
erect posture and v oid a v anable quantit} of ounces Howev er, as soon as there 
was an} stress or the patient did not hav e his mmd on control, dribbling oc¬ 
curred Three of these patients (cases 1, 2 and 3) rated their dnbbhng as of 
minor consequence compared to their preoperative status Two patients (cases 

thJJ ’Urof. ^ operation for the cure of unnary incontinence m 

* Campbell E Personal cotnmuuication 
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1 and 3) had the sling shortened oi reefed with beneficial but imperfect results 
while shoitenuig of the slmg in one patient (case 8) was valueless 

Cooney and Horton^ have repoiled good control m two of three patients 
Scott,® in his editonal notation in the Yearbook of Urologi (1952) stated 
that he and his associates had performed the shng operation on 4 patients 
Control was judged good in two and consideiably improved m two Lewis* 
operated upon one patient with no result Campbell® has leported good control 
in three patients after use of this procedure 
Accordmg to Dodson,® Millm has employed the fascia lata sling placed anterior 
to the pubis with satisfactory results 

In analyzing the lesults, individual oi a corabmation of faetois can be in 
voked to explam the overall pooi results Technical reasons for failure would 
include opeiative eirors m preparing the stiips of fascia The strips may be too 
short for proper adjustment on the abdommal fascia, or they may tear dunng 
preparation It is difficult to improiuse if this happens Failure is the end result 
An mdwelhng cathetei should alwasm be mserted at the conclusion of the opera 
tion All obnous cause of failure is msufficient tension of the shng upon the 
uiethral component An explanation may be that, as time passes m the imme 
diate postoperative period, the slmg advances distal to the oiigmal site of ad 
justment because the fibrofatty areolai tissue, foimmg the septum over the 
bulbous end of the urethia, is not strong enough to maintain the shng m perma¬ 
nent position 


smauRi 

Eight patients were operated upon foi incontinence of urine in whom a pen 
uiethral fascial shng coursuig anterior to the symphysis pubis compressed and 
angulated the urethra Strips of fascia to form the shng were obtamed from 
rectus aponeurosis and fascia lata of the thigh Results weie partially effective 
in fifty pel cent of cases A critique of the phj’^siologic concept of tlie procedure, 
the comparative evaluations in the technique of the operation wnth its complica¬ 
tions and the author’s reasoning for failure of the operation have been presented 

CONCLUSION 

The Amlidity and usefulness of a surgical technique for the correction of m 
continence of urme depend upon the mamtenauce of pnnciples of physiologic 
mtegiit}" The fascial slmg as discussed m this paper is not basically physio 
logic It IS the authoi’s opinion that an additional period of study and analysis 
of cases on the part of numerous observers are indicated 

404 Lankenau Medical Bldg , Philadelphia 31, Pa 

* Scott W W Editor’s Insert Year Book of Urol Chicago Year Book Publishers 
1952,p 261 
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STEROID RESPONSE TO THERAPY IN PROSTATIC CANCER 


FREDERICKS BURT/t BOY P EEsXEI* knd XVILLLEM YALL\CE SCOTT vnth 
technical assistance b^ L^itil^son Perkins DeAIeth and Joyce IiiVersole 


From (he James Buchanan Bradu Vrologica} Inshluie, 
Johns Hop! ins Hospital, Baltimore, Md 


Fifteen jears have passed since Huggins and Hodges' first demonstrated the 
marked response of patients mth mdespread prostatic cancer to castration and 
estrogen therapy This response has noiv become thoroughly estabhshed Patients 
eventualh relapse from this treatment and there is a grorvmg body of endence 
that this relapse is frequently associated mth mcreased produebon of adrenal 
androgen It is novr fairlj vrell accepted that the object of therapy m cases of 
moperable prostabc cancer is to loner the pabent’s androgen production Thus, 
tests measimng steroid metabohtes may be an objecb\e naj of foUomng a 
pabent's response to therapy 

The most mdelv used tests are based on the IT-ketone group of the steroid 
molecule nhich gn es a specific color mth meta-dimtrobenzene The large group 
of steroid metabohtes nhich does not have a 17-ketone group has been studied 
much less mtenseh 

The urmary 17-ketosteroids fall mto tno groups One group has no orj gen at 
position 11 These are called l7-keto-ll desovysteroids 


0 



For clanti ne shall refer to them as “androgen” metabohtes m this paper Forty 
per cent of adnumstered testosterone appears m the unne as one of these 17- 
keto-ll-desoyysteroids = Precursors of these steroids are thought to be adrenal 
and tesbcular m ongm 

The other group has an oxygen at posibon 11 These are called 17-keto-ll- 
0 X 1 steroids TTe shall call this group “corticoid” metabohtes 
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m this paper These steroids are entirely adrenal in origin Six per cent of admin 
istered cortisone appears in the unne as one of these 17-keto-ll-oxysteroids’ 
Cortisone is never converted to an “androgen” metabohte nor is testosterone 
ever converted to a “corticoid” metabohte 

The early workers in this field studied 17-ketosteroid excretion, a combination 
of “androgen” and “corticoid” metabolites In 1941 Satterthwaite* showed a 
decrease m total 17-ketosteroids foUowmg orchiectom 5 ’^ in 10 patients In 1942 
Scott and Vermeulen^ studied patients up to 8 months after castration They, too, 
noted a fall of total 17-ketosteroids This was followed by a rise to levels greater 
than the precastrate levels in 9 out of 10 patients In 1954 Birke, Franksson and 
Plantin* confii-med these findings They also showed lowenng of “androgen" 
metabolites by estiogen and cortisone therapy 
Many investigators have tned to demonstrate a characteristic steroid pattern 
or an abnormal steroid pecuhar to untreated cancer patients However, no one 
has convincmgly demonstiated any qualitative oi quantitative differences in the 
17-ketosteroid excretion between the normal and cancerous patient 
Recently, refined methods have been developed which permit quantitative 
separation of individual steroid metabolites in unaltered form We felt that 
further study of the therapeutic response and ultimate relapse of patients with 
piostatic cancer, using such methods, would be piofitable Such a refined method 
requires the use of the enzjme glucuromdase This preparation was unavailable 
to the previously mentioned mvestigators It is necessary for the quantitative 
hydrolysis of “corticoid” metabolites which are conjugated ivith glucuromc acid 
in the unne ® Previously used methods of strong acid hydrolysis cause chemical 
alteration of the “corticoid” metabolites ^ 


METHODS 


The methods we use are those of Dobrinei and Gallagher' 


We collect 


’ Satterthwaite, R W , Hill, J H and Packard, E F J Urol , 48 1149-1153,1941 
* Scott W W and Vermeulen, C J Clin Endocrinol , 2 460-456, 1942 
‘ Birke’ G , Franksson, C and Plantin, L O (a) Acta Endocrinol Suppl 17, 1964, (b) 
/"'Sir Scand 109 1 and 129, 1965 

Acta Oliir bcana Progress in Hormone Research, 9 411-433 1964 

, Mond, B and Smjles, E Recent Progress in Hormone Rasearch, 9 


• Gallagher, T 
’ Lieberman, S 
113-129,1954 
» Dobnner, K 

‘^'^'^nebeman S and Dobnner, K Recent Progress m Hormone Research 3 

‘0 Gallagher,’T F Personal communication 


Kappas, A , Rhoads, C P and Gnllnglier, T F J Clin Invest , 32 


71-101,I94S 
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unne for 3 davs on hospitalized patients and incubate this with ^-glucuronidase 
for 5 davs at pH 4 7 The unne is adjusted to pH 1 and extracted continuously 
with ether for 48 hours The ether extract is washed with 2 X XaOH This crude 
neutral extract is then subjected to a Gmird reaction “ then a digitonin reac¬ 
tion givuig an a-ketonic fraction The steroids are separated bi chromatog- 
raphv on a sdica gel column The fractions thus obtained are identified by 
mfrared spectrophotometn Two ‘androgen” metabohtes androsterone and 
etiocholanolone, and three ‘ corhcoid’ metabohtes, ll-hidroxyandrosterone, 
11 -hvdroxvetiocholanolone and 11-keto-ebocholanolone, are isolated For sim- 
phcity s s^e, we hai e combmed the indindual values of the two androgen” 
metabohtes and also the three “corticoid” metabohtes The 17-ketosteroids are 
measured by a modified Zimmerman reaction ” 


RESn-TS 


Others have shown that structurallv dissimilar steroids often yield the same 
iinnary metabohtes It is important to note that when such steroids are admm- 
istered to the same mduidual, the ratio of then- metabohtes is frequentlv quite 
different It is often conjectured that so-called “adrenal androgen ’ may be 
structurally quite different from testicular androgen If such were the case one 
might expect considerable alteration of ‘androgen ’ metabohtes depending upon 
their source, showmg one ratio when chieflv adrenal, another when chiefly testic¬ 
ular m ongm However, the ratio of the ‘ androgen” metabohtes isolated during 
our mvestigation remamed remarkably constant before and after castration or 
stimulation by ACTH or gonadotrophm Administered testosterone did not alter 
this ratio This suggests a structural sunilantv m testicular and adrenal androgen 
and testosterone 


Six patients were studied m respect to castration alone Five patients had a 
prompt fall m their androgen” metabohtes and a good immediate chmcal 
response These results are shown m table 1 


Three of these 6 patients hai e been followed for six months or longer with no 
other therapy (fig 1) Fnfortunatelv two of these patients were placed on 3 mg 
stdbestrol dadv 7J^ months (IF: 60 CH) and 6 months (JJt 61 C2il) after 
castration when there was no evidence of chmcal or chemical relapse These 2 
patients are stdl domg well, 16 months after castration The first patient (top 
of figure) relapsed chmcallv at 6 weeks after orchiectomv and died of cancer 
10 months postoperativelv The progressive nse of corticoid metabohtes and the 
somewhat lesser nse of “androgen” metabohtes paralleled his downhill course 
This nse prompted an mi estigation of pitmtaiy-adrenal relationships mvolved 
TVe wondered what pitmtary hormones might be mvoh ed m the corticoid” 
and ‘androgen” metabohte nse m our relapsmg patient Test doses of gonado- 
trophm and ACTH were given before and after castration 


Gonadotrophm caused a marked mcrease m “androgen” metabohtes pnor to 

generousli supplied b^ Wamer-Chilcott Labo- 

A “’^'1 SanduJesco G Heir chim acta, 19 1005 1036 
Hutler G C a^AIaman G F J Biol Chem 124 237 I 03 S 

“ Dorfimn R 1 ^Rer^t^ ^ E^ens C W Biochem J 32 1312 103S 

uonman K l Recent Progress in Hormone Research, 9 5-2-1 IQ 54 
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Table 1 Early response to castration 


Patient 

Precastration 

androgen 

metabolites 

Postcastnition 

3 wccLs androgen 
metabolites 

% Reduction 
m androgen 
metabolites 

Clinical rcranse 
at 3 wee« 

E.D 

56 W M 

5 86 

1 77 

70% 

good 

J E 

60 CM 

6 00 

2 14 

66% 

good 

W J 

70 CM 

2 71 

1 24 

54% 

good 

JR 

61 CAf 

4 58 

2 51 

48% 

good 

AS 

70 CM 

0 91 

0 60 

45% 

fair 

F J 

60 CM 

3 32 

3 29 

1% 

none 


COURSE OF THE CASTRATE PATIENT 

months jifieb cssib^it/on 



gen administration) 

castration (table 2) No use or fall in “androgen” metabolites occuried after 
castration The “corticoid” metabohtes remained unchanged It was concluded 
that gonadotiophin probably played no rdle in the nsing steroids of the relapsing 
castrate patient 

Tu'o patients were tested with ACTH in similai manner In both, the response 
to ACTH nas pool prior to castration (table 3) After castiation the ACTH 
response was marked This suggests that adrenal response to ACTH is enhanced 
by orchiectomy This may explain the rapid relapse of some patients follomng a 

good response to castration , f i 

A ncious cycle, as shoira above, fits many of the facts nov knovn Hovever, 
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sorD6 imcprtaiiitv is prespnt iis to ivlietlior tiio siross cnuscd bv cnnccr acnvit\ is 
adequate to s tim ulate ACTH If this is true, a nonspecific stress could start the 
patient on a dotvnhill course It is interesting to note that a dm i n istration of std- 
bestrol did not interfere mth the adrenal response to ACTH although it did 

Tabls 2 Losf oJ cfFectir^rc^f of conodo rophtn i2o00 units (far/y) foltoxrinfi cosiration 


jjL n CJSL 

o?rtro 

Ardrc^c: 

.les 

^ incrcic 

~Con-co d 
zicjibo-tes 

E’recastration 

4 S': 

S 75 

-91% 

Average lrlcrea:^e 

3 weeks postcastration 

2 51 

2 17 

-13 5% 

^ /C 

■4 months postcastintion 

3 37 

3 6S 

-9 2% 



Tables Enfoncemrni of ACTH jcsponsch] casimUon (dnff *= SO uniis ACTH lAI doihj) 


J-E. n OL 


“A^drc^rcn ne^boH es “Co-t:co i es 

ccctro^ \CTH ccniro’ coztro' \CTH T ccstro'' 


Precastration 

6 00 

' 5 43 

-9 5% 

2 

3 62 

-21 4% 

o '2 months post castration 
lO's months pos*castr3tion on 3 
me stilbestrol daUr for 3 

2 50 

4 75 

-S3 5% 

1 51 

3 05 

-05 5% 

months 

1 71 

4 76 

-175% 

0 70 

3 56 

-305% 


WJ '»OL 
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lower “androgen” and “coiticoid” metabolite levels This is good evidence that 
the adienal inhibition by stilbestrol is mediated through the pituitary 


Stress 

(adequate?) 


Increased 

cancer 

activity 

\ 


ACTH 

/ 

>/\ enhanced 
Adrenal by 

Androgen castration 


Three non-castrate patients were followed while on 3 mg stilbestrol daily A 
dramatic fall m both “corticoid” and “androgen” metabohtes is observed (fig 2) 
This would suggest pituitarj'^ inhibition of gonadotrophin and ACTH 


Table 4 Influence of stilbestrol on castrate patients 


Patient 

‘ Androgen" metabolites 

Corticoid" metabolites 

Duration of 
estrogen 
tberaw 
montJis 

control 

estrogen 

% ; 

decrease j 

control 

estrogen 

% 

decrease 

RD 

56 WM 

1 77 

0 97 

46% 

1 53 

0 63 

69% 

1 

JR 

61 C M 

3 03 

2 30 

24% 

1 44 

1 00 

31% 


F J 

60 C M 

3 19 

2 21 

31% 

1 13 

1 01 

11% 

2 

JE 

60 CM 

2 69 

1 71 

34% 

1 51 

0 80 

47% 

3 


Table 5 Response to cortisone by a castrate patient, F P 56 C M on stilbestrol 


' Androgen" metabolites 

CorUcoid” metabolites 

control 

cortisone 

% change 

control 

cortisone , 

% chin*e 

3 8 

0 22 

-94 2% 

1 00 

, 

9 91 

+891% 


Cortisone dose—100 mg daily 
Immediate clinical response—-good 


Table 6 Correlation between tendency to relapse and ratio of 
urinary androsterone eliocholanolone 


Patient 

Ratio 

androsterone 

ctiocholanolone 

Therapy 

Months 
follow ed 

Present state 

castrate 

estrogen 

cortisone 

F P 

66 CJM 

0 87 

X 

X 

X 

17 

relapse 

R D 

56 WM 

0 82 

X 

X 

X 

16 

dead 

AS 

70 C M 

0 81 

X 



10 

dead 

F J 

60 C M 

0 69 

X 

X 


6 1 

relapse 

R C 

56 CM 

0 54 


X 


7 

^ «ell 

JM 

65 C M 

0 52 


X 

1 

6 

veil 

JE 

60 C M 

0 51 

X 



16 

veil 

J R 

61 CM 

0 38 

X 

X* 


14 

veil 

W J 

70 CM 

0 34 

X 



6 

veil 

E B 

74 CAI 

0 25 


X 



no relapse 


Given without indication 
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Four castrate patients i\ ere placed on 3 mg stilbestrol daih from one to seven 
and one-half months after orchiectomj All shoved lowenng of “corticoid” and 
“androgen” metabohtes (table 4) 

One patient vrho relapsed from stilbestrol and castration showed a dramatic 
fall of “androgen” metabohtes on 100 mg cortisone (table 5) Of course, kis 
“corticoid” metabohtes rose This patient showed dramatic rehef of symptoms on 
100 mg of cortisone On 50 mg his symptoms retwmed This treatment was re¬ 
peated three tunes with the same chmcal results 
Ten patients haie been followed closely They fall into two chmcal groups 
regardless of therapy those who have done well, and those nho have not 
Two “androgen” metahohtes, androsterone and etiocholanolone, are routinely 
isolated The patients who did poorly and relapsed produced a higher percentage 
of androgemc androsterone in relation to physiologically neutral etiocholanolone 
Table 6 shows the patients hsted according to the ratio of the two “androgen” 
metabohtes The first four have done poorly despite r anous tyiies of therapy 
The second six have done well with a single therapeutic measure 

STUIMARl 

“Androgen” metabohtes fall after castration 

“Corticoid” and “androgen” metabohtes may nse when a patient relapses 
Gonadotrophin has no effect on steroid lei els on the castrate patient 
The effect of ACTH on both “androgen” and “corticoid” metahohtes is 
markedly enhanced bi castration 

Stilbestrol causes a fall in “androgen” and “corticoid” metabohtes m the 
intact and castrate patient 

Cortisone can effectii ely eliminate “androgen” metabohtes 
The tendency to relapse from therapi mai be associated with the degree of 
coni ersion of certain precursors, such as testosterone, to androgemc androsterone 
rather than phy siologioalli mactii e etiocholanolone 

In our hunted senes, the cluneal state has mi anabli paralleled the chenucal 
state 

The authors gratefulli acknov ledge the techmeal assistance of Josephine Car- 
son yiiUer and Ekzabeth Bamhardt 

^ e wish to thank Dr T F Gallagher for his kindness m showing us the 
methods m use at SIoan-Kettenng Institute m February 1954 
We insh to thank Dr Charles Tesar, of the Brady Research Laboraton, for 
adnee and assistance throughout this project ' 
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PERINEAL SURGERY FOR CARCINO]\'IA OF THE PROSTATE WITH 
FOLLO'WUP DATA TO TEN YEARS 

DANIEL R HIGBEE 

This group of 49 cases of opeiable carcuioma of the prostate iias treated bi 
perineal surgical removal between 1944 and eaily 1955 The group represents 
22 pel cent of the cases of caicmoma of the prostate tieated during this penod 
They have been dinded into two groups based on the extent of involvement at 
the time of the surgerj'^ as shomi bj' the lustological axammation of the tissue 
lemoved 

In gioup 1 ladical perineal surgical I'emoval only vas emplo 5 md in 38 cases 
(table 1) In these 38 cases pathological examination of the prostate and lesicles 
showed the mahgnancj'^ to have been confined to the prostate or to have e\ 
tended somevhat into the capsule but not to the senunal vesicles Four of these 
latei required oichiectomy because of a local recmience of mahgnaucy 

In 11 cases histological examination shov ed the mahgnancj’^ to have mvoh ed 
the prostate inth extension to one or both vesicles, although chmcally this ex 
tension had not been evident befoie suigeiy These were tieated by perineal 
surgical removal foUoved by bilateial orchiectomy as soon as the pathological 
extension xvas proved These 11 cases comprise group 2 (table 2) These two 
mam groups form the body of this discussion 

How ever, two additional groups of cases are mcluded since both have a bear 
mg on the problems associated mth permeal biops}’’ Ten cases were treated by 
perineal enucleation followed by orchiectomy (table 3) and 11 cases were treated 
by radical peiineal removal m which no endence of caicmoma was found 
(table 4) 

The operative moitality late foi the 49 cases was 4 per cent One death oc 
curred on the fifth postoperative day from a large pulmonary embolus, the other 
death came the day of suigerj^ from a coronaiy thrombosis 

The ox^eraU morbidity rate was comparatively low , howmx^er, 5 comphcations 
weie puhnonaiy in chaiacter All fix'^e weie behexed to be due to small emboh 
wnth or without accompanying exidence of pneumonia There was one case of 
thiombophlebitis of one lower ex-tremity^ 

Of the othei actual oi potential complications theie were txxo rectal iinunes 
w hich were repaired at the time of surgeryq and w hich healed by primary union 
Some degree of lack of urinary control w as present m 55 per cent of the cases 
mimediately following surgeiy, and persisted for x^aiying penods of tune One 
patient was stiU totally incontinent after 3 months at the tune of his accidental 
death, one is shghtly incontinent xxhen he wears an abdormnal belt, but is conti¬ 
nent without it, eight were totally incontinent for from 2 to 3 months, but each 
ex^entually regamed satisfactory^ uiinary control In 1 patient a x^esical neck 
stricture dex eloped due to a recurrence of malignancy and he requires an occa¬ 
sional urethral dilatation 

Read at annual meeting of 4mcncii 4*isociation of Genito Lnnan Surgeons, Osterxille, 
Mass June 4-6, 1956 
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The w orth of surgical ^emo^ al for prostatic carcinoma either alone or in con¬ 
junction mth palhatne measures such as orchlectom^, estrogen therapr or 
radiation therapv can be estabhshed onl\ br follomip data extendmg or er r ears 
of time In this group of cases, one patient mth a moderate-sized local lesion, 
treated bv radical remor al onl\, shon ed no endeiice of local recurrence for 7 
rears but er entuallr died of metastases At the other extreme, one uidirndual 
r. ho had mr olr ement of the prostate and both r esicles at the tune of his surgerr, 
rvhich included orchiectomr, hred comfortablr for 10 rears and suddenlr died 
of coronary occlusion These are, of course, extreme illustrations Horr er er thev 
pomt up the difficultr of attemptmg to drarr conclusions from a relatir elr small 
group of cases 

Of the 38 cases, compnsmg group 1, treated oulr br radical perineal prosta- 
tectonir tr\o rrere operatic e deaths, and three are dead from causes other than 


Tcble 1 Radical perineal pro^lalecfomy carcinoma confined to prostate 
histologically, 3S cases 


Operatire mortalitr 

Died of causes other than ca 4 mos 2i> ris I 
and 3 its | 

2 

3 

O 2% 

S 0% 

Remainino 33 cases 

5 \T5 or over—17 cases 



Recurrence of ca 



Dead 5 and S ■vrs 

9 

! 5 2% 

\lir e 3-6 vrs 1 



1-5 ITS J ^ 

4 

i 10 4% 

Free of recurrence and alne 

1 

11 

29 0% 

1 to 5 rears—16 cases 

1 


Recurrence of ca 

t 


Dead none 

0 


AJive 1-4 ATS 

1 

9 ficr 

Free of recurrence and alive 

15 

39 5% 


Tcble 2 Farcinomo of prostate icith extension to resides hisloloaicalti/ radical perineal 
_ icith orchiccloniv 


\car 

Aire \ct*\ c 5 ears ' Lra Sti of 

1 > 

Cause of death 

Postmortem 

1045 (Dr.) 

1045 (DB) 

1046 (\C) 

1046 (JQ) 

1040 (R C I 

( 

69 10 , 10 

69 S 1 0 

61 4 , 5 ' 

5S 4 ' 6 

1 7 1 4h\e 

1 CoronarA (1 daA) 

1 Ca of prostate 

1 Ca of colon 
[ Ca of pro=:tate 

1 

t 

Xo 

Ves 

Xo 

Xo 

1052 (LK) ! 

1053 (Brr) 

10>3 (r3H 

1053 (EB) 

1053 (EKi 

1054 (CFi 

63 4 \li\ e ' 

oS 3 \Jii e 

63 3 \lne ' 

! 1 2 Esophageal hem 

<S 3 Mive 

■2 2 41ne 

1 

j 

! 
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Table 3 Carctnonia of prostate conservative perineal prostatectomy with orehicctomy, 


10 cases 



Length of life 

Cause of death 

Died of ca of pros —3 




1946 (JB) 73 

2K yrs 

Recurrence—diabetes 

Known ca 

1948 (JP) 73 

6 3TB 

Recurrence 

Unsus 

pected 

1946 (WB) 76 

2K I'TS 

Recurrence 

Known ca 

Died of other causes—3 




1946 (GS) 70 

5 3rs 

Broken shoulder 

Unsus 

pected 

1949 (RK) 73 

6 3TB 

Cardiac decomp 

Unsus 

pected 

1948 (RC) 63 

2 mos 

Cardiac infarct 

Unsus 

pected 

Alive with ev of recurrence—I 




1954 (A) 74 

Alive 1 3 'r 



Ahve without ev of recurrence—3 




1946 (CM) 66 

Ahve 8 3 TB 


Biops 3 neg 

1949 (AT) 77 

Alive 7 3 rs 


Unsus 

pected 

1962 (HB) 69 

Alive 4 3 TB 


Biopsi pc* 


Table 4 Radical perineal prostatectomy no evidence of carcinoma histologically, 

11 cases 


Age 

Year 

Climeat 

Histological diagnosis 

Present status 

67 (JE) 

1945 

Very hard gland 

Hyper + chr pros 

Died 1951—6 3 rs 

72 (R) 

1949 

Hard nodule 

Hyper + fibrosis 

Alive 1956—6 3 ts 

76 (H) 

1949 

Ver 3 >- hard gland 

H 3 'per + fibrosis 

Alive 1963 

55 (T) 

1950 

Hard right lobe 

Hyperplasia 

Ahve 1956—6 3 rs 

63 (McD) 

1950 

Hard right lobe 

H 3 'per + chr pros 

Ahve 1955—6 its 

52 (F) 

1951 

Hard prostate 

Granuloma 

Alive 1956—5 3 'n 

68 (H) 

1952 

Hard prostate 

I Fibro adenoma 

1 Ahve 1953 

62 (CS) 

1952 

Hard nodule 

Adenoma 

Alive 1966—4 3TS 

73 (D) 

1954 

Hard prostate 

H 3 'per + chr pros 

Operative niorta 
ity 9th PO da3 

66 (T) 

1955 

Hard left lobe 

Chr pros 

Alive 1956 

67 (Z) 

1955 

Ver 3 hard gland 

Hyper + chr pros 

Operative niorta 
ity 6 wks PO 


prostatic malignancj^ Gobar pneumonia 2}4. J^ears, accidental death 4 month? 
postoperatively, and one cardiac death after 3 years) 

Of the remaimng 33 cases, one is alive and free of recurience at the end of 10 
years, one is dead of recurrent caremoma of the prostate after 8 years, tvo are 
ahve and well after 7 3 ^ears, slx are alive 6 years after surgery (three of these 
shovung e-\udence of local recurrence), five are ahve after 5 years and one died 
of carcinoma of the prostate 5 years after surgery, five are ahve after 4 years, 
one after 3 years, seven aftei 2 3 "eara, and three after 1 year In other words, of 
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the 17 cases inth 5-10 yeai folloiiup data none died in less than 5 years’ tmie 
T\io died of mahgnancv subsequently, foui ha\e recuri-ences, aud 11 are alive 
and veil Of the 16 with 1-5 year follonnip data theie is one local recurrence 

aftei 4 j ears 

In group 2, the 11 cases treated by radical perineal piostatectomy, orchiectomy 
and estrogen therapy, nhich at the time of surgery shoved e\-tension to one or 
both 1 esicles, tv o bai e died of recurrent carcinoma of the prostate in 9 aud 6 
years respectn ely, and three died of other causes (one of coronal^' thrombosis 
after 10 j earn, one of carcmoma of the colon after 5 years, and one of esophageal 
hemoiThage after 2 3 ears) Of the remaimng 6 cases, one is alive aftei 7 years 
mthout eiidence of recurrence, one after 4 j^ears, three aftei 3 j'^ears (one of 
these V ith a question of local recmience), and one after 2 yeare 

\gain m group 2 none hai e died in less than 5 years of recurrence of piostatic 
mahguancj' 

In sumnung up the 22 cases vuth 5-10 3 ear data, none have died of a recui- 
lence in less than 5 years Fourteen (or 63 pei cent) continue to be alne and 
V ell foi longer a nr 3 nng periods of time 

This discussion v ould not be complete vithout the presentation of tv o othei 
gioups of cases One gioup mcludes 10 cases in vhich enucleation and orchi- 
ectom 3 v ere accomplished The 3 ’^ are the ones misdiagnosed preoperatn el 3 as 
bemgn lesions, and elderly mdinduals vnth large adenomatous glands known to 
have some malignant mvob ement at the tune of surger 3 ’- but v ho, due to age or 
phi sical condition, required consen ative treatment Of these 10 cases, three died 
of caicinoma of the prostate 2 and 6 3 ^ears after treatment, three died of other 
causes (one m 3 months and tv o 5 3 ears after surgei^O, one is aln e mth endence 
of recurrence 1 3 'ear after surger 3 , and three are aln e mthout ei idence of 
lecuiTcnce 4, 7 and 8 3 'ears respectn el 3 '^ 

The final group of 11 cases was treated b 3 '^ ladical peimeal prostatectom 3 q but 
on histological exanunation the glands shoved no endence of mahgnanc 3 One 
of these vas a prostatic granuloma mth giant cell formation, tvo adenomatous 
h 3 q)erplasia, three h 3 qierplasia with fibrosis, and fire chionic prostatitis Of this 
group 2 patients with chrome prostatitis died follovnng suiger 3 ' (one on the mnth 
postoperatn e da 3 ^ and one 6 v eeks postoperativel 30 both of infectious pulnionai^ 
comphcations Of the other mne, one died 6 3 ears after surger 3 ', tvo vere lost 
track of after 4 5 ears and 1 3 'ear respectn el 3 , and of the lemaindei three are 
aln e and v ell after 6 3 ears, one after 5 3 'ears, one after 4 3 ears, and one after 
1 3 ear Penneal biops 3 vas emplo 3 ed 111 seieral of the abo\e cases 
The 1 alue of exanunmg a frozen section of tissue at the time of surgery has 
fluctuated mth me, since accurate diagnosis mth P 0 I 3 chrome meth 3 dene blue is 
difficult at best, and the surer H and E technique has not been emplo 3 ed until 
recenth Also I am not sure that biopsy per se does not can 3 some nsk of spread¬ 
ing mahgnanci 111 the prostatic area In 3 instances the fiozen section vas inter¬ 
preted to be free of carcmoma onh to hai e the report on the permanent sections 
nm on the same tissue returned positne 5 da 3 s later In tvo of these patients a 
radical operation vas performed immediate^ 
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Table 3 Carcinoma of prostate conserialive perineal proslalcctomy with orchwclom 
_ 10 cases 


Died of ca of pros —3 

1945 (JB) 73 
1948 (JP) 73 

1946 (WB) 76 

Died of other causes—3 


Lmgth of life 

Ctusc of datli 

2K 3rs 

Recurrence—diabetes 

Knom ti 

6 318 

Recurrence 

hnsus 



peeled 

2Mirs 

Recurrence 

known ca 


1946 (GS) 70 
1949 (RK) 73 

1948 (RC) 63 

Alive with ev of recurrence—1 
1954 (A) 74 

Ali've without ev of recurrence—3 
1946 (CM) 66 

1949 (AT) 77 

1952 (HB) 69 


I 5 3rs 

Broken shoulder 

5 3rs 

Cardiac decomp 

2 mos 

Cardiac infarct 

Alive 1 3r 


Ali've 8 3rs 
Alive 7 3 rs 


Alive 4 vis 



Unsu. 

peeled 

Unsus 

peeled 

UnsiL 

peeled 


Biopi' DfE 
Uasus 
peeled 
Biopsvpte 


Table 4 Radical penneal prosialectomij no evidence of carcinoma histologically, 


11 cases 


Age 

\ear 

CLimcal 

Histological diagnosis 

Prestnt starts 

67 (JE) 

ms 

Veri hard gland 

H3-per + chr pros 

Died 1951-^ VB 

/2 (R) 

1949 

Hard nodule 

Hvper + Bbrosis 

AJive 1956—6 

76 (H) 

1949 

Ver3 hard gland 

Hiper 4- fibrosis 

Alive 1953 

bh (T) 

1 1950 

Hard right lobe 

H3perplasia 

Alive 1956-fi)T^ 

63 (McD) 

1 1950 

Hard right lobe 

H3per + chr pros 

Ahve 1955-0'T' 

62 (T*) 

1951 

Hard prostate 

Granuloma 

Ahv e 1956—5 vrs 

68 (H) 

1952 

Hard prostate j 

Fibro adenoma 


62 (CS) 

1952 

Hard nodule 

Adenoma 

Alive 1956—1 

73 (VJ 

1954 

Hard prostate 

Hvper + chr pros 

Operativ e mortal 

66 (T) 

1955 

Hard left lobe 

Chr pros 

It} 9th PO dav 

6/ (Z) 

1955 

■\'’er3 hard gland 

H^Tsr + chr pros j 

Operative mortal 
itv 6 wks PO 


prostatic malignancy (lobar pneumonia 2 }^ years, accidental death 4 month? 
postoperatively, and one cardiac death after 3 years) 

Of the remaining 33 cases, one is ahi e and free of recurrence at the end of 10 
years, one is dead of recurrent caremoma of the prostate after 8 3 ears tn 0 are 
ahve and well after 7 3 mars, six are ahre 6 3 mars after surgerj- (three'of these 
shomng evidence of local recurrence), five are ahte after 5 years and one died 
of caremoma of the prostate 5 years after surgerj^ fir e are aht e after 4 years, 
one after 3 years, seven after 2 5 ^ears, and three after 1 3 ear In other n ords, of 
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the 17 cases mth 5-10 yeai folloiMip data none died m less than 5 years’ time 
died of malignancy subsequent!), four ha^e recurrences, and 11 are ahie 
and yell Of the 16 mth 1-5 )eai followup data there is one local recurrence 

after 4 j ears 

In group 2, the 11 cases treated b) radical peimeal pi ostatectomy, orchiectoni) 
and estrogen therapy, nhich at the time of surges shoued eYdension to one or 
both vesicles, tuo ha^e died of recurrent caicmoma of the prostate m 9 and 6 
) ears respectn ely, and three died of other causes (one of coronal)^ thrombosis 
after 10 ) eai'S, one of carcinoma of the colon aftei 5 t ears, and one of esophageal 
hemorrhage after 2 years) Of the remaining 6 cases, one is alive aftei 7 t ears 
\nthout emdence of recurrence, one after 4 )ears, three aftei 3 yeare (one of 
these mth a question of local recurrence), and one after 2 years 

\gam m group 2 none hai e died in less than 5 ) ears of recmrence of prostatic 
mahgnaiic) 

In sumimng up the 22 cases mth 5-10 yeai data, none hare died of a recur¬ 
rence m less than 5 years Fourteen (or 63 per cent) continue to be alne and 
11 eU for longer i ar)ung penods of tmie 

This discussion ivould not be complete without the presentation of two other 
groups of cases One gioup includes 10 cases m which enucleation and orchi- 
ectomj were accomplished They are the ones misdiagnosed preoperatn el) as 
bemgn lesions, and elderly mdnnduals mth large adenomatous glands knowm to 
liar e some malignant mvoh ement at the tune of suiger)^ but who, due to age or 
phr sical condition, reqmred consen atn e treatment Of these 10 cases, three died 
of caicmoma of the prostate 2 and 6 yeare after treatment, three died of other 
causes (one m 3 months and tw o 5 ) ears after surger)^), one is ahi e wnth endence 
of recurrence 1 )ear after surger)% and three are alne mthout eridence of 
recurrence 4, 7 and 8 ) ears respectn el) 

The final group of 11 cases was treated b) radical permeal prostatectom.) , but 
on histological e\anunation the glands showed no erudeuce of malignanc) One 
of these w as a prostatic granuloma wnth giant cell formation, tw o adenomatous 
h)'perplasia, three hyperplasia with fibrosis, and fir e chronic prostatitis Of this 
group 2 patients with chrome prostatitis died following amger)"^ (one on the mnth 
postoperatn e da) and one 0 w eeks postoperatn el)) both of infectious puhnonar) 
complications Of the other mne, one died 6 ) ears after sui'ger)^ tw o w ere lost 
track of after 4 ) ears and 1 year respectn el), and of the remainder three are 
alne and well after 6 )ears, one after 5 rears, one aftei 4 )ears, and one after 
1 rear Perineal biops) rras emplo)ed in sereral of the abore cases 
The ralue of exannmng a frozen section of tissue at the time of surgei) has 
flimtuated with me, since accurate diagnosis with polychrome methylene blue is 
1 cult at best, and the surer H and E technique has not been emplo) ed until 
receiith \lso I am not sure that biops) per se does not carr) some nsk of spread¬ 
ing mahgnancr in the prostatic area In 3 instances the fiozen section was inter¬ 
preted to be free of carcinoma onl) to hare the report on the permanent sections 
run on the same tissue returned positne 5 da)s later In two of these patients i 
radical operation rras performed imniediateh 
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In 2 cases there m as no eiodence of mahgnancy in the frozen section and none 
in the peinianent sections, but carcinoma was found elseivhere in both glands 
upon removal 

Transurethi al piostatic lesection estabhshed the diagnosis of piostatic nialig 
nancy m 3 cases In tv o of these, the chagnosis was confirmed when the glands 
veie completelj’’ iemoi'’ed, and in tlie third there was no endence of mahgnanci 
in the lemainmg glandulai tissue 

As a lesult of these expeiiences, I accept the frozen section diagnosis nheu 
positii e, but follow the practice of remmnng the prostate when an indefinite 
frozen section diagnosis is leceived, provided the chmcal eiadence strongly sug 
gests the piesence of mahgnanc 3 ’’ In some mstances it has been adnsable to 
obtain a perineal biopsy'' specimen and to defer furthei treatment untd a report 
by' standard stammg methods is obtamed 

In conclusion, the results of suigery' on 49 patients mth carcmoma of the pros 
tate treated by radical peiineal prostatectomy' show that the outcome of this 
type of surgery has been comparatively favorable 

In addition, two groups of cases, one mth malignancy treated conservatnely 
and one without mahgnancy, but treated by' radical surgery, have been renewed 
In the last group, tvo operative deaths m patients v'lth severe prostatitis but 
without histological endence of mahgnancy' suggest the desirability of avoiding 
extensive surgery' where severe chrome infection is present 

While biopsy' nei'er will be completely rehable in the detection of prostatic 
carcmoma, its wider use m i outme penneal surgery' together with yearly prostatic 
exannnations should furthei minmnze errors m diagnosis and mcrease the per 
centage of mahgnant glands found early' enough to wairant complete surgical 
1 emoval 

1117 Republic Bldg , Denver 2, Colo 
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FURTHER EXPERIENCES IN TREATA'IENT OF CARCINOjMA^ OF 
PROSTATE WITH RADIOACTR^ CHROMIC PHOSPHATE AND 
YTTRIUiS'I CHLORIDE 

GEORGE J BULKLEY, WNCENT J O’CONOR avd JOHN A D COOPER* 

From the Urological Section of the Surgical Service of Chicago 

and the Sadio Isotope Unit, Veterans Administration Research Hospital and the 
Departments of Urology and Biochemistry, Northwestern University 
Medical School, Chicago, III 


The treatment of prostatic carcinoma by means of mterstitial irradiation with 
radioactive gold (An 198), chromic phosphate (Pn) and jdtrium chloride (Yt 90) 
has been earned out by several groups over the past three years Our expenences 
with, these substances har e recently been brought up to date and published' 
The results hare been somewhat less than ongmally hoped for, but are suffi¬ 
ciently encouragmg m some cases to make us beheve that the method has some 
value m the control of this usually fatal disease Further expenences foUowmg 
the use of radioactive jRnum chlonde and chromic phosphate have prompted 
this report 

The selection of patients and method of mjection have been desenbed else¬ 
where ' The additional patients reported here n ere all mjected by means of 
multiple needles mtroduced through the permeum, guided by a finger in the 
rectum We hai e continued to utilize this method because n e feel that distnbu- 
tion is equal to that obtamed by the retropubic route and that we are better 
able to protect the rectum while placing the needles In addition, the penneal 
procedure cames httle morbidity and the hospital stay is usually qmte bnef 
The senes of patients recemng radioactive j^trium chlonde now totals 12 
and the results are summanzed m table 1 

It IS endent from table 1 that only 2 patients out of the total group of 12 
hare received any clmical benefit from the iTtnum mjection Seren of this 
group har e had post-mjection penneal biopsj^ performed and six of these biopsies 
shoved active adenocarcinoma One patient vas mjected 3 tunes and biopsy 
matenal obtained 3 months followmg each mjection remamed positive Tvo 
patients were mjected twice and both had positire biopsies after the second 
injection None of this group of patients had received either estrogens or orchiec- 
tomj, although those shownng progression of disease m spite of mterstitial ir¬ 
radiation hare recentlj been placed on estrogen therapy One patient of this 
group has had three negatir e needle biopsies at 3-month mterr als and contmues 
to do r\ ell 


Dosages of radio-jdtnum har e rauged from 19 5 me to 40 me , dependmg on 
the size of the tumor There were no comphcatious noted m anj of these patients 
Expenmcntallr, we felt that radioactire j-ttnum offered pronnse in the 
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Table 1 YUninn (_Yl 90), 12 -palxcnU 



Cases 

Died of disease 

2 

Living with no change rectal]} 

8 

Living with gland softer and smaller 

2 

Table 2 Chromic phosphate (P SB), B patients 


Cases 

Died of disease and bone marrow depression 

2 

Lning without clinical improvement 

3 


conti ol of prostatic cai cnioma, chiefly because of its high energj’^ beta ra\ s and 
lapid fixation to tissue Chnicallj^ this does not seem to be the case Unnan 
loss and loss into the bloodstream have been equal to that experienced mfh 
gold and chiomic phosphate, so that the dose remaimng in the prostate is proba 
bl}’’ quite a small percentage of the total injected dose Although this senes of 
patients is too small to be statistically significant, it seems to indicate that 
ladio-j’ttiium has no advantage o\er racho-gold in our expenence Since radio- 
actne gold has the added possibility of greatei penetration due to the ganuna 
lay component and is so much easiei to pioduce and obtain commercialh, it 
seems doubtful that radioactive jdtrium mil be mdel}' used 

The senes of patients mth piostatic caicinoma receiving lachoactne chionuc 
phosphate is summanzed m table 2 

None of the patients who leceived chiomic phosphate appaiently benefited 
fiom the injection There have been rathei alarimng complications in fouf 
patients of this group, appaiently due to ladiation damage to bone marrow 
These case reports aie piesented below in detail 

CASE REPORTS 

Case 1 Seefiguiel 4E was admitted to the hospital on hlarch 17, 1955 with 

complaints of urinar}’^ difficulty Past history revealed a premous transuiethral 
piostatic lesection at anothei hospital in 1954 No pathological diagnosis of this 
tissue could be obtained Exannnation on entiy revealed a hard, nodulai, fixed 
pi estate which pro\ed to be adenocarcinoma on perineal needle biopsy Initial 
laboiatoij' studies' hemoglobin 12 9 gm , white blood cell count 5,700, with 
normal diffeiential, blood urea nitrogen 7 9 mg per cent, and acid phosphatase, 
0 28 Bodansk}" imits X-rays show ed no signs of bonv metastases 

On Apnl 4, 1955, peimeal injection of 21 5 me rachoactne chiomic phosphate 
was accomplished wnth foui No 22 gauge needles introduced perineally, and the 
Flocks’ s\iinge The hemoglobin was 11 9 gm and white blood cell count 4,800 
a week after injection 

The patient was le-admitted August 15, 1955 foi followup biopsi which was 
done on August 17, 1955 and was positu e for actn e adenocarcinoma Laboiafon 
studies hemoglobin 12 fa gm , hematocrit, 37 per cent, white blood cell count 
4 300,"wath normal chfferential, blood iiica mtiogen, 14 I mg per cent, and 
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acid phosphate, 0 2 Bodanshj" units On August 24, 1955, 38 me of radioactn e 
chromic phosphate was injected peimeallj’^ using 4 needles and the same tech¬ 
nique as preinously desenbed 

The patient was re-admitted on Septenibei 29, 1955 complaunng of shortness 
of breath, sw elhng of the abdomen and severe epistavis Exannnation revealed i 
hard, flat prostate and a hi er enlai'ged to thiee fingeibreadtlis beneath the costal 
margm 4dmission w hite blood cell count w ns 2,500, hemoglobin 7 gm , hemato- 
ent 27 per cent, bleeding time, 1 mmute, coagulation time, 9 nunutes, protlirom- 
bin time, 100 per cent, blood uiea lutrogen, 15 4 mg pei cent, acid phosphatase, 
0 03 umts, platelet count 10,000 Bone marrow aspiiation revealed hypoplastic 
marrow wnth depiession of all elements and no sign of metastatic carcinoma 
The platelet count lose to 104,000 under treatment and fell to 32,000 The blood 
urea mtrogen rose steadilj oier a 3-month period to 38 mg pei cent and the 
acid phosphitase to 19 2 umts The white blood cell count rose to 5,000 imder 
treatment and later fell again 4 second penneal biopsj on Noi ember 30, 1955 
showed adenocarcinoma The patient became piogressuely worse and died on 
December 28, 1955 Autops) showed that death was due to a combmation of 
panertopema from depiession of bone mairow, artenoscleiotic heart disease and 
carcinoma of the prostate wath some bonj metastases which were not thought 
to be ertensne enough in themsehes to cause death The pathologist felt that 
bone marrow depression, probabH from radiation damage, significantly con¬ 
tributed to the fatal outcome 

2 T K was admitted on Tanuaia 10, 1955 wath a compluiit of difliculta 
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in voiding and ivas found to have large residual unne Rectally, the prostate 
was enlarged, hard, nodulai and fixed Permeal biopsy shoved adenocarcinoma 
of the prostate Laboratory studies hemoglobin 13 7 gm , vhite blood cell count 
6,100, hematocnt, 46 per cent, acid phosphatase, 0 64 Bodansky units, blood 
urea mtrogen, 24 5 mg pei cent On January 17, 1955, 28 6 me of radioactne 
chronuc phosphate was injected permeall}'^ using five No 22 gauge needles and 
the Flocks' syrmge On February 14, 1955, a transuiethial prostatic resection 
V as done, sections of tissue removed shov ed adenocaremoma mth some areas 
of necrosis and mflammatory reaction from the radioactive material 

The patient was re-admitted on May 19, 1955 and lectal examination shoved 
httle change-from the prenous findmgs Laborator}^ studies were not significanth 
changed except that the white blood cell count vas 4,500 Permeal biopsi 
showed active adenocaremoma and 75 me of radioactne gold was injected 
penneally 

He was re-admitted on December 1, 1955 for eye surgery A second permeal 
biopsy showed active adenocaremoma Bone marrov puncture showed no 
tumor cells and no pathologic diagnosis wms made We have no ewdence that 
there w'as any significant radiation damage to the bone marrow in this patient 
There was very httle change m the prostatic caremoma rectally after tw o mjec 
tions of radioactive material 

Case S W S had had a diagnosis of caicmoma of the prostate made in 1951 
followmg a transurethral resection of the pi estate He was placed on estrogens 
by mouth for 3 years and m 1954 a bilateral orchiectomy w as done On admis 
Sion to the hospital on June 2, 1955 he complamed of back pain Rectal exaniinfl 
tion showed an erdarged, haid, nodular pi estate gland Laborator}'’ studies white 
blood cell count 6,200, normal differential, acid phosphatase, 0 3 Bodansk}" units, 
hematocrit 45 per cent, blood urea mtrogen 9 3 mg per cent X-ray of the pelns 
show ed metastatic lesions Peimeal needle biopsy w as negatn e but, because of 
the pre\nous diagnosis and findmgs of metastatic caremoma, a permeal injection 
of 39 me of radioactive chionuc phosphate through five No 22 gauge needles 
was accomplished 

The patient was admitted to the Veterans Hospital at Wood, Wisconsin on 
November 26, 1955 and died on Novembei 29, 1955 On admission, he showed 
generahzed icterus, multiple widespread petechiae and ecch 3 Tnoses There was a 
thiombocjdopema and afibrinogenemia noted, although exact figures are not 
available Bone marrow studies showed metastatic carcinoma and genenhzed 
atropbj'^ Autopsj’- showed extensive metastatic carcinoma of the prostate and 
the cause of death was recorded as tins plus the changes m the bone marrow 
and peripheral blood Sections of the hver showed fatty degeneration and con 
gestion with extramedullar}^ hematopoiesis Tlie pathologist stated that the 
thronibocidopema and icterus were hard to explam on the basis of findmgs It 
IS our impression that these changes may liai e been due to radiation damage 

Case 4 See figure 2 W B was admitted to the hospital on June 16, 1953 for 
control of diabetes and the nephrotic s}mdrome On physical examination, a 
nodule was palpated m the prostate and a penneal biops} of this nodule on 
July 8, 1955 was positne for adenocarcinoma of the prostate On ful} 25, 1055 
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perineal injection of 35 me of radioactue chromic phosphate nas earned out 
using the technique desenbed aboi e 

The patient ivent home and returned on August 6, 1955 for massne gastnc 
hemorrhage An emergenci gastnc resection ivas done br the surgical semce, 
hoAre\ er, the patient contmued to bleed from the gastromtestmal tract for ten 
dais follonnng surgerj Laboraton studies shoived the platelet count to ran 
from a lorr of 28,000 to 164,000 and the nhite blood cell count to rarr from a 
Ion of 2,000 to 4,S00 He had multiple petechiae follomng surgerr Xo bone 
marron studies were done Recor en took place in ser eral rreeks 

The patient rras re-adnutted on December 4, 1955 and laboraton studies 
rer ealed white blood cell count 8,700 mth normal differential, hemoglobm 15 3 
gm , hematoent 44 per cent, platelets, 288,000, bleedmg and coagulation times, 
normal, blood urea nitrogen, 12 4 rag per cent, and acid phosphatase 0 94 
Bodauskr units Xeedle biopsr of the hr er shorved fattr degeneration Xeedle 
biopsN of the kidner '^honed artenolar nephrosclerosis Repeat biopsr of the 
prostate on December 14, 1955 shorved adenocarcinoma of the prostate An 
mjection of 74 me of radioactn e gold rras done through fir e Xo 22 gauge needles 
introduced penneallr 

rollorr-up examination on Hlarch 22, 1956 shorred no softemng of the gland 
on rectal examination Xo further comphcations ensued 

It IS probable that the xerere gastnc hemorrhage and changes m the blood 
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Deie due to bone maiiou depiessiou fiom indjoactive chionue phosphate W 
the time, we w^eie not aleit to such complications, oi w^e would ha\e avoided the 
gastric lesection w^hich was probably unnecessaiy 

Case 6 See figuie 3 W S was admitted on July 22, 1955 complaimng of loff 
back pain and pain in the light hip Rectally, the prostate felt tjTJical of car 
cinoma wnth extension outside the capsule X-ia 3 ’^s showed no eMdence of meta 
static lesions Laboratory studies hemoglobin, 16 5 gm , hematocrit, 50 per cent, 
w'hite blood cell count, 6,500, noimal diffeiential, blood urea nitrogen, 15f 
mg per cent, acid phosphatase, 0 57 Bodansky units Perineal biopsy showed 
adenocai cmoma of the pi ostate 

The prostatic mass was injected with 33 me of radioactive chronuc phosphate 
using the usual technique No immediate complications ensued 

The patient was le-adnutted on September 7, 1955 for seveie epistaxis, pur 
pura and ecchymoses of the arms, legs, mouth and trunk In addition, he had 
hematuria and was passing blood clots in the uiinc The Inei was palpable, 
smooth and not tendei The white blood cell count was 3,500 on admission and 
fell to 550 12 dajs latei, and finallj' lose to 3,000 a month later The platelet 
count was 24,000 on admission and lose to 54,000 ten days latei and finally to 
180 000 The hemoglobin was 14 6 gm on admission and fell to 10 1 gm and 
later rose to 14 1 gm Bone maiiow aspiration on September 12, 1955 showed 
maikedly hypoeellulai maiiow with depresMon of all elements Repeat aspira- 
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tion on October 28, 1955 shorved an essentially normal matron The patient 
made a good clmical reco’ieri^ and it was beheved that Ins pancytopenia nas 

due to radiation effect on the bone marron 

The patient nas re-admitted on Januarj’- 4, 1956 and laboratorj^ studies 
showed white blood cell count 2,900, noimal differential, hemoglobm 15 3 gm , 
blood urea mtiogen, 15 mg per cent, platelets, 164,000, bleedmg and coagulation 
times normal X-ray show ed no metastases Repeat Silverman needle biopsy of 
the prostate showed active adenocarcmoma On Januaiy 17, 1956, 38 me of 
radioactne yttnum was injected penneall} 

Tollownip nsit on hlarch 8, 1956 showed a platelet coimt of 220,000, hemato¬ 
crit of 34 pel cent and normal bleedmg and coagulation tmies 

Tollownip \nsit on \pril 12, 1956 lerealed a hard, fi\ed, nodular prostate The 
patient w as free of s} mptoms 

Renew of these cases seems to indicate that sufficient ladiation damage to 
bone marrow with resultant panc 3 d:opema occuned m four of the five patients 
lecemng radioactn e chrormc phosphate In case 1, this was apparentlj’’ directlj'^ 
related to the fatal outcome In case 3, the pancjdopema and fatal episode were 
probably due in part to radiation damage to the In er and bone marrow and in 
part to metastatic carcinomatosis Case 4 had a severe bleedmg episode winch 
was nearly fatal and from which he made an ultimate reco\ery, as did case 5 
There seems to be httle doubt that these latter 2 cases suffered from considerable 
radiation damage to hematopoietic organs Prenous studies hare shown that 
immediatelj following mtraprostatic injection of radioactn e chromic phosphate 
as much as 28 per cent of the total injected dose ma} be lecoiered from the 
circulating blood, and, certauilj, some of tins mav become fixed m the bone 
marrow with resultant damage' The possibihtj also exists that some free phos¬ 
phorus maj be present in the colloidal suspension, and this, of couree, would 
hace a particulai affinitc for bone manow 

\ recent report bj Prout et al who reported hemorihagic diathesis in meta¬ 
static prostatic carcinoma due to the production of a proteolji;ic enzjme pro¬ 
duced bi the carcinoma may account for some of the bleedmg tendencies ob- 
sened' Precious reports of Huggins and Vail,^ lagnon et al and others all 
indicate that metastatic carcinoma of the piostate maj produce a fibrmoljsm 
leading to afibrinogenemia The role that these factore may pla} in the aboc e 
cnse« IS difficult to assess, but sec eral of these patients did not hac e extensn e 
metastatic disease, and, therefore, we feel that the blood changes were due 
chicflc to radiation change R e hac e discontinued the use of ladioactic e chrormc 
phosphate beciuse of the abocre findings, and because cce hace failed to achiece 
anc '■ignificaiit control of the carcinoma ccith this substance 


• n '‘I'Clitrton.E E and Whitmore, W F Hemorrhagic diathc.s 

in patients inth c ircinomu of prostate J \ M A , 160 S40-S4G, 195(3 

fl.iul ^ flasma coagulation and fibnnogenolc-is be pro-tatic 

fluid and tr 3 psin -Vm J Phjsiol 139 129,1943 pioiuic 

^ Whitmore, W F Schulman, P andlvracitz S C Tlie significance of 
ais ocmrnng in patient-with met i-tatic, cancer of tlie pro-tale Cancer 6 63 1953 



504 


BULKLE'i, O’CONOR AND COOPER 


SUMMARY 

Further expenences following the use of radioactive yttiium chlonde seem to 
indicate that it has no advantage over radioactive gold in the treatment of 
patients mth carcinoma of the prostate 

Severe radiation damage to the bone marrow followmg the intraprostatic 
injection of radioactive chromic phosphate is reported and has led us to dis 
contmue the use of this substance 

Five patients failed to benefit chmcally from the intraprostatic injection of 
radioactive chromic phosphate 

720 N Michigan Ave , Chicago 11, III 
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TREATIMENT OF CANCER OF PROSTATE BY INTERSTITIAL 
INJECTION OF Au 198 STUDIES IN PROBLEM 
OF DISTRIBUTION 

B H FLOCKS, H B ELKINS and D CULP 

From The Departments of Urology and Radiolt^y, College of Medicine, 

State University of Iowa, Iowa City, Iowa 

Since March 21, 1951, 389 patients with inoperable cancer of the prostate but 
without distant metastasis have had as their sole treatment, or as part of their 
treatment, the interstitial mjection of the radioactive isotope of gold, Au 198 
Our expenences with this therapy have been previously reported i * We have 
emphasized the careful selection of patients—^patients m good general condition 
noth group 1 lesions which were definitely operable have been resened for radical 
prostatectomy while those with evidences of distant spread, group 3, have been 
treated by consenetive, palhative therapy Those with group 1 cancer who 
w ould not submit to radical operation or whose general condition made it unwise 
and those wnth locally moperable lesions in good general condition and wuth no 
emdences of dissemination beyond the regional lymph nodes w^ere chosen for 
this treatment It was emphasized also that the method showed promise, but 
that the problem most pressmg for solution was that of adequate distnbution of 
the radioactive matenal throughout the neoplasm 
The objective of this therapy was not only to destroy the local lesion which 
could be eradicated by local excision as proven by the good results obtained m 
the stage 1 group by radical prostatectomy, but also to destroy neoplasm in the 
surroundmg fascias, m the regional lymphatic channels and m regional lymph 
nodes It has been vanously demonstrated that 1-1 5 me of Au 198 pier cc of 
tissue will achieve a cancerocidal response so that it would seem that if this 
could be achieved satisfactonly m the prostate, m the surroundmg tissues and in 
the lymphatic channels and nodes wothout senous comphcations, our mission 
w ould be accomplished 

It IS the purpose of this report to discuss the problems of adequately dis¬ 
tributing the radioactive material as outhned above upon the basis of chmeal 
studios on the 389 patients thus far treated, and other experimental studies 


DISTRIBXmON WUTHIN THE PRIMART CANCER ITSELF 


Ill the vast majority of 389 cases the weight of the local lesion w as under 80 
gm so that a total dose of 80 me well distnbuted withm the prostatic tumor 
would be quite satisfactory if the matenal remamed locahzed long enough It 
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SUAttUm 

Furthei expenences following the use of radioactive yttiium chlondo seem to 
indicate that it has no advantage over radioactive gold in the treatment of 
patients mth carcinoma of the prostate 

Severe radiation damage to the bone marrow follomng the iiitraprostatic 
injection of radioactnm chromic phosphate is reported and has led us to dis 
continue the use of this substance 

Five patients failed to benefit clinically from the intiaprostatic injection of 
radioactive chroimc phosphate 

720 N Michigan Ave , Chicago 11, III 



Thx Jors:^-u, or Ueoloctt 
\oL7' Xo 3 Manrh 105~ 
Pnn.f^ 'n t^JL 


TREATMENT OF CAXCER OF PROSTATE B1 ENTTERSTITLAL 
IXJECTIOX OF Au 198 STUDIES IX PROBLE^M 
OF DISTRIBUTIOX 

R H FLOCKS, H B ELKIXS axd D CULP 

From The Depnrlments of Urolocti and ffadioJogv, CoUeae of Medicine, 

Stale TJnirertilu of Iowa Iowa Ctlu, Iowa 

Since :March 21,1951, 389 patients with inoperable cancer of the prostate but 
without distant metastasis hai e had as their sole treatment, or as part of then- 
treatment, the mterstitial mjection of the radioactii e isotope of gold, Au 198 
Our expenences with this therapv have been prenouslv reported * = ’ TVe have 
emphasized the careful selection of patients—patients m good general condition 
mth group 1 lesions which were definitelv operable hat e been resen ed for radical 
prostatectomy while those with evidences of distant spread, group 3, have been 
treated b\ consenative, palhative therap% Those -with group 1 cancer who 
would not submit to radical operation or whose general condition made it unwise 
and those with locally moperable lesions m good general condition and -with no 
evidences of dissemmation bei ond the regional Ijunph nodes were chosen for 
this treatment It was emphasized also that the method showed promise, but 
that the problem most pressmg for solution was that of adequate distribution of 
the radioactive matenal throughout the neoplasm 
The objectii e of this therapv was not onlv to destroj the local lesion which 
could be eradicated bj local excision as proven bi the good results obtamed m 
the stage 1 group bi radical prostatectomi, but also to destroy neoplasm m the 
surroundmg fascias, m the regional lymphatic channels and m regional hunph 
nodes It has been i anouslv demonstrated that 1-1 5 me of Au 198 per cc of 
tissue wiU achieie a cancerocidal response so that it would seem that if this 
could be achieved satlsfactorfl^ m the prostate, m the surroundmg tissues and m 
the h-mphatic channels and nodes without senous comphcations, our mission 
would be accomplished 

It IS the purpose of this report to discuss the problems of adequatelv dis- 
tnbutmg the radioactiie matenal as outhned abo\e upon the basis of clmical 
studies on the 389 patients thus far treated, and other expenmental studies 


Dls•^^IBl^^o^ -wrrHLN the primaht cvn'cer itself 

Ill the -vast majontA of 389 cases the weight of the local lesion was under SO 
gra so that a total dose of SO me well distnbuted ivithm the prostatic tumor 
Mould be qmte satisfacton if the matenal remamed locahzed long enough It 

Read at armual meeting of Amencan Association of Gemto Unnan Surgeons, O'temUe 
'105': , June 4-6 1^56 * 

■Rocks B H Ketx, H D , Elkins H B and Culp D Treatment of carcinoma of the 
M 510 1052 "'“' radioactue gold (Au RS) A prehminan report J 

nrr>-yat^^ ^ Elkins H B and Culp D Treatment of carcinoma of the 

71 radioactive gold (Au RS) A followup report J 

? Flocks R H Ellans H B,Culp, D and Evans T C Follow-un studi 
M carcinoma of the prostate treated with radioactive gold Raliolo^ 
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was found that satjsfactoiy distubutjon of the major poition of the dose admm 
isteied uas veiy difficult to obtain at one sitting, but that attention to certain 
factom seemed to be of definite help These may be discussed under the headings 
of the addition of a spreading factoi, the utilization of the fascial planes about 
the piostate, the volume of injection, the technicjue of injection, and multiple 
injections 

E\pei linents m nuce utilizing himhuonidase as an additwe to the solution to 
be injected have shoini that this enhances distribution (fig 1) In vitro expen 
ments m piostatic tissue seem to indicate that pretreatment of tissue with 
hyaluionidase v ould enhance distiibution still fiiithei but this lias not been done 
m patients The question has been laised as to xxhethei the use of a spreading 
factoi causes the material to leave the site of injection sooner than is desirable 



Fig 1 Iladioautographs illustrating improvement in distribution of solution m 
mnrj tumors of mice using hj ahironidase solution ns diluent instead of saline Left 
autograph With saline Right shows autograph with use of hj aluronidnse Note mipro 
ment 





Fir 2 Roenteenogram of prostatic region immodiatelj after injection ot 4 ec SO per 
cent diodrast solution into prostatic region Note lint capacit\ of prostatic caps.de Ic 
been exceeded and maternl has entered xenous sxstem 
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Theie is uo climcal eiadence to support this pioposition On the contraiy, there 
IS clinical and experimental evidence to indicate that rapid entrance of the Au 198 
into the bloodstream is associated mth the use of an excessively large volume of 
diluent (fig 2) 

The relatively small size of the average prostatic tumor and the anatomy of 




^ote rclabonslnp to rectum^ C prostate and seminal \ esirl 
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lo^MIlg the mtraprostatic septa vcith only 2 cc of material men the larger 
amount is used, notice breakthrough and spread mto the fascial planes and into 
the rems This latter spread of the radiogold solution into the veins about the 
prostate and from these mto the larger \ ems is r erj noticeable upon injection of 
large r olumes of material and probablj’' is the cause of the / to 15 per cent prac- 
ticalU immediate appearance of the radioactn e material in the bloodstream 
when more than 2 to 3 cc r olume is used (fig 7) These are not related to the use 
of hr aluromdase and are not due +o the rapid absorption of the material but are 
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riG ( Chart sbo^ing almost immediate appearance of radioacUvit> in arterial blood of 
ngat arm following penneal injection of too large a 1010106 of material (From work of 
Kounds in our laboratory ) 




lifter injection of 1 solution containing 10 me of Au 19S and or 
R nnnr .Vi='!^‘l" locnhzation in re-^idual carcinomatous nodule on right side 

In 70 nor rod'oactive gold followang penneal injection as demo^trated 

0d de'^in lo?MnVn n injection im 11 be nece^san ^o influence upm tumor 

lOtiulc in left lateral lobe of prostate is to be expected In fact, since matenal 
into and around bladder waif, bladder irntatioi max be expected here 
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rather due to the direct vascular entrance of the matenal by breaking into tlie 
veins in the prostate when large quantities of matenal are mjected under moder 
ate pressure It would seem from these studies that the use of pressure, vhen 
large quantities of material are used, is to be deprecated 

If there is much scarrmg and a small volume is used there is httle likehhood 
of maiked spread of the mjected solution (fig 8, A) 

The technique of injection plays an important part m the obtaimng of correct 
distribution Each fascial compartment should be entered and a small amount of 
the solution injected into it If the volume is too great the compartment mil be 
broken open and leakage away from the desiied aiea vail occui If the vail of a 
compaitment is punctuied (fig 8, B) matenal vail go to an undesired area and 
an undesirable result be obtained The best approach is the combmed transvesical 
and extraprostatic (fig 9), but at times this is not possible and in such instances 




Fig 9 Diagrams illustratingcombined transvesical, extraprostatic approach to injection 

of radioactne material 
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the clobed penneal, open penneal, and transrectal routes maj’’ be used The 
fundamental pnnciple is the lajnng doivn of multiple small volumes of the radio- 
actn e material throughout each compartment An example of such a good dis¬ 
tribution IS illustrated in figure 10 



Fig 10 X ra) film taken immediatelj after operation Note excellent distnbution after 
combined transiesical and extraprostatic technique of injection 

DISTRIBUTION OF R&OIOGOLD IN 3 CASES 
A Afttr one day 



B Affcr five doy» 
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The question is sometimes asked, “Hoiv long does the matenal, after it is 
pioperly placed, stay m place? Does it stay m place long enough to produce the 
desired effect?” Post-mjection radiation suiiey studies, in adchtion to clinical 
results, show that it does (fig 11) 

In spite of the use of a correct imlume, a correct dose, a correct distribution 
thi oughout the gland as far as the urokon \-ray film shows, some areas of carci 


Table 2 Route of adimntstration 



1 100 

I01-I87 

Total 

Primary 




Retropubic-transvesical 

89 

60 

149 

Perineal 

10 

27 

37 

Transrectal 

1 

0 

1 

Secondary 




Retropubic-trans vesical 

1 

2 

3 

Perineal 

31 

38 

69 

Transurethral resection 

1 

0 

1 

Number receiving 




1 Secondarj injection 

15 

17 

32 

2 secondarj injections 

12 

7 

19 

3 secondarj injections 

4 

12 

16 

4 secondarj injections 

1 

0 

1 

5 secondarj^ injections 

0 

1 

1 


PRE OPERATIVE 



POST OPERATIVE 




pstroiren therapi neceneu injected bj combined transvesical, extra 

romrNotrrecta findings 2 months later (10 16 52) Secondarj injection at this 
f.nm «suUed in i^ctal Sgs as ilfustnited on6 17 53 Tao biopsies taken 1 , ear and 1 j ear, 
6 mo^C later bj perineal punch and transurethral methods haie been negative Prostate 
rectalh has remained unchanged 
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noma maj not be destrojed In this instance secondarj^ injections are safe and 
are of great ^alue Table 2 shons their incidence m our senes, figure 12 il¬ 
lustrates their use m a patient followed by an excellent result 

msTRianTiox to adjacent r \scias and adjacext dituph chaatcees rND nodes 

If the fascial compartments of the prostate and the senniral resides aie not 
orerfiUed, httle radiation, except from the gamma emission, mil get to the areas 
about the prostate It is mse, therefore, to soak these areas mth 10 to 15 me or 
more on each side If gross masses of tumor are present, these should be infil¬ 
trated mth the An 198 just like the prostatic tissue nas Eren if the thin fascia 
does not hold the gold, it mil get irradiated from the material n hich sticks to its 
surface and qmte adequate irradiation obtamed if the neoplasm present is not 
too thick If grosstj' mr olved nodes are present these must be remor ed surgicaUj 
since adequate distribution throughout the node is difficult to obtain nhen lai^e 
masses of tumor are present One of the striking facts obsenmd m this group of 
389 patients mth local prostatic taremoma was an incidence of 30 per cent grossly 
im oh ed regional Ijmiph nodes In manj'^ of these instances the local lesion was 
qmte small The 4.u 198 distnbution to umni olved or a erj shghth mx olved 
regional Ijunph nodes from a well mjected cancerous prostate, nhich was small 
enough to completelj remo\ e, is illustrated b}' the case m figures 13 and 14 
Figure 13 illustrates the radioautograph of a prostate remoxed b} letropubic 
radical prostatectomy follonmg the mjection 1 x\eek prexuoiislj of material m 
the apex of the prostate about an area of caicmoma nhich xias considered 
operable It will be noted that the rachoautograph shons sufficient counts to 
mchcate a cancerocidal dose m a goodly area of the apex of the prostate and 
there is also, m the regional ihac nodes, a cancerocidal dose m some of these 
nodes None of these nodes x\ ere mx olxed bj carcinoma These studies indicate 
that properly injected raatenal can produce a cancerocidal dose in a satisfactonl 3 
mjected area and that a cancerocidal dose can be dehxrered to regional lx mph 
nodes if the Ijunphatics to these are not blocked Figure 15 depicts microscopic 
sections through areas x\ Inch shon a positix e radioautograph It Mill be noted 
that the matenal spreads fairlx difluselj’^ tlmough the fascial connectix e tissue, 
gixung multiple pomts of radioactmtj It will be noted m figure 15, B that xxhen 
carcinoma mx oh es the areolar tissue and fattj' tissue about the prostate, the 
spread of the matenal is not through the cords of cancer but through the areolar 
tissue carrjnig the nutntix e x essels to and from the carcinoma 
Recognizing the fact that the problem of distnbution is an extremeh im¬ 
portant and difficult one, ii e hax e foUon ed the course m man} instances x\ here 
large masses of carcinoma are present, obxaousl} makmg the problem of dis¬ 
tribution more difficult, of remonng as much as possible of these masres Usuallj 
xxhat IS done is a radical prostatectom}^ retropubicalh, mth instillation of 
small amounts of the radioactix e matenal into the surromidmg pehac fascia and 
into the prostatic jxedicles -\t the same time, mx olx ed regional ljunph nodes are 
remoxed liaxe folloued this course in 10 instances and haxe found that 
aside from a ^omevlint more febrile eonxalcscenre the po'toperafixe louisc x\as 
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The question is sometimes asked, “Hoiv tong does the mateiial, after it is 
propel ]y placed, stay in place? Does it stay in place long enough to produce the 
desired efTect?” Post-injection ladiation survey studies, in addition to clinical 
results, shov that it does (fig 11) 

In spite of the use of a collect volume, a coriect dose, a correct distribution 
thioughout the gland as far as the uiokon \-iay film shovs, some areas of carci 


Taju l 2 Hoitlc of admtnt<itraUon 
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Retropubic transvesical 
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Perineal 
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1 38 
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Transurethral resection 
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Number receiving 




1 Secondarj injection 

15 

17 

32 

2 secondary injections 

12 
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19 

3 secondarj injections 

•1 

12 

10 

4 secondarj injections 
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5 secondarj injections 
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noma maj not be destroj ed In tins instance secondarj mjections are safe and 
are of great lalue Table 2 shons then mcidence in our senes, figure 12 il¬ 
lustrates their use in a patient followed bs’’ an excellent lesult 

DISTRIBUTION TO XDJXCEXT F\SCIXS -VICD AJUXCEXT L\MPH CHAXJvEtS \XD NODES 

If the fascial compartments of the prostate and the sennnal Acsicles aie not 
o^ erfiUed, httle radiation, except from the gamma emission, mil get to the areas 
about the prostate It is mse, therefore, to soak these areas mth 10 to 15 me or 
more on each side If gross masses of tumor are present, these should be infil¬ 
trated with the Au 198 jUst hke the prostatic tissue uas E\ en if the thm fascia 
does not hold the gold, it mil get irradiated from the material hich sticks to its 
surface and quite adequate irradiation obtamed if the neoplasm present is not 
too thick If grossly m^ oh ed nodes are present these must be remox ed surgically 
smee adequate distnbution throughout the node is difhcult to obtain when large 
masses of tumor are present One of the striking facts obsen ed m this group of 
389 patients mth local prostatic caremoma x\ as an mcidence of 30 pei cent grossly 
imohed regional Ijunph nodes In manj’’ of these instances the local lesion was 
quite small The Au 198 distnbution to mum oh ed or x erj shghth mx ohmd 
regional Ijunph nodes from a xx ell injected cancerous prostate, xx hich xvas small 
enough to completel}' remox e, is illustrated by the case in figures 13 and 14 
Figure 13 dlustrates the radioautograph of a pi estate remox ed bx retropubic 
radical prostatectomy follomng the mjection 1 week prexuousb of matenal in 
the apex of the prostate about au area of carcinoma uhich uas considered 
operable It wrll be noted that the radioautograph shoxss sufficient counts to 
mdicate a cancerocidal dose in a goodly area of the apex of the prostate and 
there is also, m the regional ihac nodes, a cancerocidal dose m some of these 
nodes Xone of these nodes xxere mxohed bj carcinoma These studies indicate 
that properlj injected matenal can produce a cancerocidal dose in a satisfactorilj 
injected area and that a cancerocidal dose can be dehx ered to regional Ixunph 
nodes if the Ijraphatics to these are not blocked Figure 15 depicts nncroscopic 
sections through areas xxhich shoxx a positixe radioautograph It mil be noted 
that the matenal spreads fairlj diffuselj through the fascial connectixe tissue, 
giXTiig multiple points of radioactmtj It wall be noted in figme 15, B that xxhen 
carcinoma inxolxes the areolar tissue and fattj tissue about the prostate, the 
spread of the matenal is not through the cords of cancer but through the areolar 
tissue carrjmg the nutntixe xessels to and from the carcinoma 
Recogiuzmg the fact that the problem of distribution is an extremelx im¬ 
portant and difficult one, xvc haxe folloxxed the course in manj instances xihere 
large masses of caremoma are present, obxuouslx making the problem of dis¬ 
tribution more difficult, of remoxnng as much as possible of these masses Usually 
x'hat IS done is a radical prostatectomj, retropubicallx, xxnth instillation of 
small amounts of the radioactix e matenal mto the surrounding pelxnc fascia and 
into the prostatic pedicles At the same time, mx olxed regional lx mph nodes arc 
remox ed We haxe folloxxed this course m 10 instances and haxe found that 
aside from a somewhat more fcbnle couxalesccnce, the portopcratix e course was 
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Rinht Externol lUac Node 




Photograph Photograph + 

Radioautograph 


Fio 14 Distribution of mdioictn c gold in pro«tntic region 1 week after injection of 30 
me of radioactii c gold into a hard area in the apex of the prostate n hicb was considered an 
operable probtatic cancer Same case ns figure 13 1 note that lobes Iia\ e been di\ided off 
into sections and estimated roentgens of cnergi delivered to these sections are shown in 
charts Note that “probable” cancerocidal dose has been delivered to section 1 of right 
lateral lobe and section--1,2 and 4 of loft lateral lobe Note, in lower line of chart under left 
lobe, that do«c to nght iliac node removed was “probablv ” nl«o cancerocidal B photogniph 
and radioautograpU of the Ivmpli node removed Note marked concentration of radioactiv - 
ilv in outer portion of node No node-in thi-» patient were gro-—lv inv olved with cancer This 
node was removed simph for stiidv with regard to it- radioactivatv 
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— IN REGI ON NE ARNnJECTION SITE 



Fig 15 A, microscopic section and supenmposed rndioautograph of nell injected area 
of prostntic cancer 1 week after injection 

B radioautograph superimposed upon microscopic section oi tissue outside prostatic 
capsule markedh iniaded bj neoplasm Note that radioactive material travels in areolar 
tissue around growing cords of neoplastic tissue 

51S 



CARCINOMA OF PROSTATE 


519 



Pmtai, „d7, 2„T1 ■!>'”'«“'«? l■tOTl rVo« p™,vr, t™ •"■■ both LS 

Ped,“e?;S :i,‘™":*' '*•»''“■ ■"blnso»a| ."rjA'* ®> •b«n> d.>..cl,”, 

“-ffctesS;3E;SS! 

of d.„„ge to «.o „ot„m „. 
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t is indicated in figure 16 therap^ 4 good example of 
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Fig 15^1, microscopic section and superimposed radioautograph of iiell mieeiorl nma 
of prostatic cancer 1 week after injection mjccicu area 

B, radioautograph superimposed upon microscopic section of tissue outside nrostntic 
capsule markedh in\aded b} neoplasm Note that radioactive material travels in nrcolnr 
tissue around grovang cords of neoplastic tissue 
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Fjg 16 Prostate of J G , 66a ear old white man who had transurethral resection on 
Jul\ 7, ld54, for carcinoma of prostate with retention OnJuli 22^1954 retropubic exposure 
of prostate was earned out Xo enlarged regional Ixanph nodes were found Prostate was seat 
of large cancer int olring both lateral lobes antenorlobe tubtngonal area and both semi¬ 
nal vesicles There was induration lateral from prostate on each side B\ sharp dissection, 
prostate and as much of seminal vesicles subtngonal area and prostatic pedicles were 
remoied Pedicles and adjacent areas on each side were infiltrated with a total of 50 me 
radioactiie gold in 3 cc diluent Postoperative course was uneventful Patient a- of March 
W56 vas veil with nothing palpable rectalh which might indicate neoplasm and toiding 
well >.0 endoenne therapx of an\ kind was being used Of course it is still too earU to 
know about ultimate result but result 20 months after therapi is saticfactom 

(tssentialh unchanged, there was no etndence of damage to the rectum m an\ 
case and the results were quite good In some mstauees apparent cures were 
obtained In others, although healing of the tvound, etc took place carcinoma 
recurred with the reciuirement of further palhntn e therapt \ good example of 
Tich therapt is inchcated m figure 16 

In conclusion, studies of the problems connected wath the distnbution of the 
tadioactn e material through the cam orous prostate hax e shown that s-itisfac- 
ton distnbution can be obtaiii(?d in man\ instances Some of the factors which 
seem to be of help in obtaining such distnbution arc 1) the use of In aluronidase 
as a spreading factor, 2) the use of xen small xolumes of matenal to lam the 
tcc|inred radioactne close 1) proper utilization of fasc lal sept i and fasc lal pi uics, 
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4) the utilization of technique foi studying distribution aftei injection, such as 
the use of urokon or diodrast as a diluent, and postoperative radiation sun'cys, 

5) multiple mjections at 2 month mtervals, and 6) the removal of masses of 
tissue and grossly involved lymph nodes to reduce the amount of tissue 
whicli needs to be irradiated, thus cutting down on the danger of obtaming 
inadequate distribution and on the need of usmg very large total and therefore 
relatively dangerous doses of radioactive matenal 
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EYAL^ATIO^' OF EXDOCRIXE COXTROL THERAPY PLTJS 
RADICAL PERIXEAL PROSTATECTOMY IX THE TRK4T]MEXT 
OF SELECTED CASES OF ADVANCED CARCLAOYLA OF THE 
PRO'^TATE FOLLOYTED FRY: OR MORE AYLARS 


W W SCOTT 

From the Department of Surgery, Dntston of Urology, University of Rochester, 

School of Medicine and Dentistry, Rochester, \ i 

The marked regression of prunarj' carcinomatous lesions of the prostate that 
often results from endocrine control therapy has suggested to a number of ob- 
seners a broadened field of usefulness for the radical penneal prostatectomi 
Vallett in 1944, seems to bai e been the first to use this combmed therapj but, 
unfortunateK, the patient died too soon after surgerj to permit any concluaous 
as to its eSicaev Later m that vear Parlow and then Colston suggested its use 
m selected cases In December of the same lear, Scott and Benjanun reported 
2 cases of advanced caremoma of the prostate mthout metastases, that had been 
treated bi this method One of these patients is ah\ e and apparentli' free from 
tumor at this time Colston and Brendler, m 1947, reported 1 death m 7 cases 
that had been followed 2 j ears after surgerv In 1949 Parlon and Scott presented 
their earh results m 14 cases The same ^ear Gutierrez, m reportmg 9 cases, 
evpressed the opmion that the operabditi of ad\ anced cases of caremoma of the 
prostate would be marked!' mcreased b' this method One ' ear later Scott and 
Parlow presented a detaded report on the first 13 of 22 patients who had been 
treated bv the combmed therap' and were apparent!' free from tumor Scott, 
m 1952, m presentmg a detailed report on 21 consecutn e patients treated m this 
manner and followed 3 or more j ears after therap' had been started, reported 
a sum' al rate of 85 7 per cent The folloumg \ ear Sulh' an and Hartuog reported 
that the' had used this therap' m the treatment of 10 patients mth ad' anced 
caremoma of the prostate Athough the number of patients treated bj this 
method m our chme and folloned 5 or more 'ears is small, consistmg of but 29 
consecuti'e cases, we behe'e our results are sufficienth encouraging to u arrant 
their presentation at this tune 

Since an eialuation of the effecti'eness of this combmed therapy m the treat¬ 
ment of selected cases of ad'anced caremoma of the prostate gland is necessanh 
influenced b' the t'-pe of case included m such a stud' it might be helpful if our 
entena for the selection of cases uere presented at this time Ob'uousK those 
patients m nhom the caremoma, because of recent ongm or latenc' of grondh 
"hen first disco'cred, is so situated as to pemut a reasonable chance for its com¬ 
plete remo'al bj radical surgerv, should not be included m this group Xo pa¬ 
tients 'nth pro' cn metastases, " hen first seen, are considered suitable candi¬ 
dates for the folio"-up radical penneal prostatectoni', regardless of their 
apparenth fa'orable response to endoenne control therap' If the local groi'ih 
hav advanced enough to result m the formation of a "cll-defincd inter'esicular 

jSne tmcncan V^-ociation nf C enito tnmn Surceon^ O'tcrvillc 
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plateau oi has extended foi a consideiable distance over one seminal a esicle uhen 
the patient is firet seen, it seems leasonable to assume that imasion bejond the 
palpable area may haAm occuried CAmn though the presence of metastases cannot 
be pi OA en In such cases, regai dless of a remarkable local response, our expen 
ences suggest that, although the follow-up radical pi ostatectomy may increase 
the patient’s hfe expectancy and freedom fi om distressing urinaiy s3Tnptoms, it 
still must be consideied of questionable xmlue HoneAmi, AA^hen the cases belong 
mg in the aboAm categoiies ha Am been excluded, there still remains a number of 
patients A\ith adAanced carcinoma of the prostate for Avhom the combined 
therapj^ maj^ be most helpful 

These are the patients Amthout metastasis in whom the carcmomatous exten 
Sion bejmnd the conhnes of the prostate, while not marked, is too great to permit 
its complete extirpation bj^ radical surgery AA'hen the patient is first examined 
It IS for these patients, pioAuded their response to endocrine therapj' has been 
such that a digital examination at the time of maximum regression suggests that 
complete extiipation of the caicmomatous lesion might be possible, that we 
behexe a folloiv-up ladical perineal prostatectomy offers a chance for a cure or, 
failmg in this, aauII at least prolong the patient’s hfe and freedom from distressmg 
symptoms But even some of these patients haxm to be excluded because ad 
vanced age oi their general physical condition seems to contramdicate radical 
surgeij" 

It seems to us that the decision as to whethei oi not the patient is a suitable 
candidate foi ladical suigeiy is less difficult to make on the basis of his age than 
from the standpomt of his geneial phjmical condition Because of then limited 
hfe expectancy and because carcinoma of the prostate often pi ogresses very 
sloAAd3’' in patients \A"ho aie 75 or more 3mars of age, n e hax e not used the combined 
theiap3'm an3'^ instance m Aihich the patient Aias that old when first seen We 
baxm learned that, as a result of careful preopeiatnm and postoperatiA'e care, 
proper supportmg measures duimg operation, and the aAmilability of very satis 
factor3^ antibiotics, the ladical penneal prostatectomy, while leqwring a bttle 
longei to perform, is seldom more disturbing to the patient than some of the 
more conmionl3^ used surgical procedures upon the prostate At least 5 of our 
patients had a histoi3'’ of coronary disease Anth rardiographic eAudence of damage 
and 3mt Axere no moie chsturbed by the operation than the average case As a 
rule, the operative risk caused by the presence of general ph3’^sical debility is 
little, if an3, gi eater than that of the other open operations upon the pi estate 
for the col i ection of prostatic obstruction 

straniAnA of HESunTS \nd mscussrox 

The lesults of endociine theiapA'^ plus the ladical peimeal prostatettom3 in 29 
consecutiA e, selected cases of adx anced carcinoma of the prostate aa ithout metas¬ 
tases AAhen first seen, and folloAied 5 or more 3-ears after treatment Aias started, 
have been most encouraging Although m 23 of the cases the clinical impression 
of carcinoma xias confirmed by biops}- studies made either before 01 a er} shortly 
aftei endocime theiapA had been instituted, the decision to opeiate was in no 
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^va^ influenced h^ the pathological charactenstics of the tissue examined The 
blood studies and renal function tests were withm normal hnuts at the time of 
operation Our first patient is ivell and apparenth free from tumor 168 months 
after endocrine therapj nas started and 128 months after rachcal surgera 
Among our mrmcTng patients m this senes, the shortest tmie that has elapsed 
smce the institution of therap^ is 70 months, and after surgem 67 months Xme 
patients or 31 1 per cent ched withm 60 months from the time therapj was 
started Hon e\ er, m 4 instances or 44 4 per cent of these there n as no emdence 
of local recurrence or metastatic prostatic carcinoma at the time of death 
The cases m nhich death due to cancer occurred inthm 5 ^ea^s haie been 
reiiened m a search for the causatne factors of failure One patient, m nhom 
carcuioniatous tissue nas left at operation m the region of one semmal lesicle, 
ched of cancer 14 months after treatment nas started and 7 months after sur- 
gen This patient had definite extension o\ er both seminal t esicles mth inter- 
\esicular plateau formation before treatment nas started Another patient nuth 
carcmomatous extension from the left lobe, causmg a small nodular mx oh ement 
of the X esical neck xvhen first seen, ched of metastases 28 months after treatment 
tvas started and 18 mouths after rachcal prostatectomy There nas no exudence 
of local recurrence A third patient xnth inx oh ement of the left lobe and ex¬ 
tension into the membranous urethra on first exanunation ched 36 months after 
estrogen therapx nas started and 33 months after radical prostatectomx Pen- 
neural hniphatic mx oh ement probabh bexond the surgical field nas found on 
the pathological exanunation of the tissue remoxed Bilateral orchiectomx 15 
months and bilateral adrenalectomx 17 months after the prostatectomx xx ere not 
cffectix e In another patient an mx oh ement of the left lateral lobe xnth extension 
to the membranous urethra seemed to haxe completeh chsappeared mider 11 
month'- of endocnne control therapx Hoxvex er, m spite of the fact that no tx'pical 
actix e areas of carcmoma x\ ere found on nucroscopic stuch of manx sections from 
the surgical specimen, the patient ched of a local recurrence xnth metastasis 34 
month-- after ^urgerx The fifth patient ched of cancer 58 months after treatment 
XXas started and 40 months after surgerx He had mctensix e mx oh ement ox er the 
«emmal x c--i( le^ xxhen first seen and pathological studies of the surgical specmien 
^how cd exadence of e\-tension hex ond the operatix e field 

Ill (he group of patients xxho sumxed more than 5 xears after operation, one 
dic'd of ram cr and txxo others are hxnng xnth recurrence The death occurred 78 
months after treatment xxas started and 72 months after rachcal surgerx m a pa¬ 
tient xnth (on-idcrable exlension oxer the semmal xesicles and mterxesicular 
plateau formation, xxhen first seen Pathological studies of the surgical specimen 
indicated exteu'-iou hex ond the operatix e field Purthermore, the patient xvas not 
plaied on po-toperatixc estrogen therapx until 42 months after surgerx xxhen the 
recurrcmi xxas di«coxcred In one patient xxnth e\-tension into the membranous 
urethra from the left lolx* of the prolate, recurrence xxas discoxcred 45 months 
after c nro^i n therapx xx a-, started and 35 months after prostatectomx He refused 
control therapx after hi- operation until the rccurrence xxas ch«coxered Vt this 
timi I bihtiral onhieitomx xxa'c performed and he xxa'- placed back on estrogen 
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p ateau oi lias extended foi a consideiable distance ovei one seminal i esicle when 
t e patient is til’s! seen, it seems leasonable to assume that imasion bejond the 
palpable aiea ma}" have occuiied even though the presence of metastases cannot 

e pioien In such cases, legaidless of a remarkable local response, our ex'pen 
ences suggest that, although the follov -up radical prostatectomy may increase 
the patient s life e\pectanc 3 ’' 2 nd fieedom fiom distressing urinary s 3 mptonis, it 
still must be considered of questionable value Honevei, vhen the cases lielong 
mg in the above categoiies ha\ e been excluded, there still remains a number of 
patients v ith ad\ anced carcinoma of the pi estate for whom the combined 
therapy may be most helpful 

These aie the patients without metastasis in vhom the carcinomatous exten 
Sion be 3 mnd the confines of the prostate, vhile not marked, is too great to permit 
its complete extirpation 113 '’ radical surger 3 ’^ vhen the patient is first examined 
It IS for these patients, pi ended their response to endocrine therap 3 ’^ has been 
such that a digital examination at the tune of maximum regression suggests that 
complete extiipation of the cai cinomatous lesion might be possible, that ne 
behex e a follov-up radical perineal pi ostatectom 3 '' offers a chance for a cure or, 
failing in this, mil at least piolong the patient’s life and fieedom from distressmg 
symptoms But even some of these patients have to be exeluded because ad 
vanced age 01 their geneial ph 3 mical condition seems to contrauidicate radical 
surger3’^ 

It seems to us that the decision as to whether or not the patient is a suitable 
candidate for ladical suigery is less difficult to make on the basis of his age than 
from the standpoint of his general physical condition Because of their limited 
hfe expectancy and because caicmoma of the prostate often pi ogresses ven' 
slowl 3 '^ in patients v ho are c5 or more 3 mars of age, v e hai e not used the combined 
therap 3 '' in an 3 '’ instance in vhich the patient vas that old when fiist seen We 
have learned that as a lesult of careful preopeiative and postoperative care, 
propel suppoiting measuies during operation, and the availability of very satis 
factoi 3 ’’ antibiotics, the lachcal penneal prostatectomy, vhile requiring a bttle 
longei to pel form, is seldom more disturbing to the patient than some of the 
more commonly used surgical procedures upon the pi estate At least 5 of our 
patients had a histoi' 3 '’ of coronary disease with carchographic emdence of damage 
and yet veie no moie disturbed by the operation than the average case As a 
rule, the operative nsk caused by the presence of gonei al ph 3 Sieal debi]it 3 ' is 
little, if an 3 , greater than that of the othci open operations upon the pi ostatc 
for the coiTCction of pi ostatic obsti uction 

SUMJtARl OF RESULTS AXD DISCUSSIOX 

The lesults of endociine therap 3 ’^ plus the radical perineal prostatectomy in 29 
consecutn e, selected cases of advanced carcinoma of the prostate without metas¬ 
tases vhen first seen, and followed 5 or more 3 mars after treatment vas started, 
have been most encouraging Although m 21 of the cases the clmical impression 
of carcinoma vas confirmed b 3 '^ biops 3 ' studies made either before 01 \ er 3 shortb^ 
after endocrine therap 3 had been instituted, the decision to opeiate was in no 
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mOuenfed h\ the pathological charactenstics of the ti-^sue examined The 
blood studies and renal function tests nere Mnthin normal hnnts at the time of 
operation Our first patient is ivell and apparently free from tumor 168 months 
after endocrine therapi nas started and 128 months after radical surgerv 
■Iniong our sumnng patients m this senes, the shortest tmie that has elapsed 
since the institution of therapi is 70 montlis, and after surgen 6/ months Xme 
patients or 31 1 per cent died mthm 60 months from the time therapi nas 
startpd Hoivei er, m I instances or -W 4 per cent of these there n as no endence 
of local recurrence or metastatic prostatic carcinoma at the tune of death 
Tlie ca®es in n hich death due to cancer occurred mthm 5 i ears hai e been 
renewed m a search for the causatne factors of failure One patient, m whom 
carcmoniatous tissue was left at operation in the region of one seniuial ^eslcle, 
died of cancer 14 months after treatment was started and i months after sur¬ 
gen This patient had defimte extension oi er both senimal \ esicles with mter- 
lesicular plateau formation before treatment was started Another patient wnth 
carcinomatous extension from the left lobe, causing a small nodular m\ oh emeiit 
of the \esical neck when first seen, dhed of metastases 28 months after treatment 
w'as started and 18 months after radical prostatectonn There was no endeuce 
of local recurrence A third patient with m\ oh enient of the left lobe and ex¬ 
tension uito the membranous urethra on first examination ched 36 months after 
estrogen therapi was started and 33 months after radical prostatectomx Pen- 
neural h mpliatic oh enient probabh bex ond the surgical field w as found on 

the pathological exanimation of the tissue remoxed Bilateral orchiectomx 15 
months and bilateral adrenalectomx 17 months after the prostatectorax were not 
effectix e In another patient an mx oh ement of the left lateral lobe with extension 
to the membranous urethra seemed to haxe completeh chsappeared mider 11 
months of endocnne control therapx How ex er, in spite of the fact that no tx-pical 
actixc areas of carcinoma were found on microscopic studx of niaiix sections from 
the surgical specimen, the patient died of a local recurrence xxuth metastasis 34 
mouths after surgerx The fifth patient died of cancer 58 months after treatment 
was started and 40 months after surgerx He had extensix e im oh ement ox er the 
'enuinl x e-u le- w hen first seen and pathological stuches of the surgical specimen 
showed cxidcnce of extension bex ond the operatixe field 

In the group of patients who sumxed more than 5 xears after operation one 
died of cancer and two others are hxung wnth recurrence The death occurred 78 
mouths after treatment was started and 72 months after radical surgen m a pa¬ 
tient inth 1 onsidorahlc extension oxer the senunal xesicles and mtenesieular 
plateau forniition, when first scon Pathological studies of the surgical specimen 
imlu ateel (xteiiMon bex ond the operatixe field rurtbemiorc the patient was not 
placed on po-toperatixe cMrogen therapx until 42 months after surgen when the 
rmirrtiuc was dwcoxerod In one patient wuth extension into the membranous 
urtthra from the left lobe of the pro'^tatc, reiurrente was di'coxeretl 45 months 
ifter e-tnuicu tlicnpx w started and 35 months after prostatcctomx He refused 
loutrol thcnpi after lus operation until the reeurromc was di-coxercd Vt this 
tiiiu 1 bi! it( ral orduei tomx w is performed and be w is phi ed back on estrogen 
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theiapy which he has taken Hath maiked nregulauty A tiansurethral resection 
was performed foi the rehef of uiinaiy obstiuction 128 months after treatment 
had been started In the other living patient who was prepaied on estrogen 
theiapy, a recurrence was discoveied 39 months after treatment was started and 
29 months aftei ladical surgeiy Pathological studies of 15 sections from the 
surgical specimen revealed no tjTiical, active aiea of carcinoma He had stopped 
taking his estiogen theiapy 12 months befoie the recurrence was found and 
refused to permit bilateial orchiectomy It is non 86 months since treatment nas 
started, he has no symptoms leferable to his carcinoma and still docs not take 
his estrogen mth any degiee of regularity A complete autopsy nas performed 
on another patient who died of primary carcinoma of the stomach 64 months 
after our treatment had been started and no evidence of local recurrence and 
metastatic carcinoma from the prostate could be found 

A study of our 6 patients who died of cancer and the two hvmg mth recunence, 
for the purpose of explaining oui failures, suggests at least two contributing 
factors The first is related to the extent and location of the carcinomatous lesion 
when the patient is first seen Deaths occurred m 3 instances where the groiidli 
had extended over the sermnal vesicles, resulting in the presence of an inter 
vesicular plateau In 2 other cases there was extension from the lateral lobe into 
the membranous urethra and m another there vas secondary involvement of the 
bladder m the region of the vesical neck In a patient who died of cancer more 
than 5 years after the start of therapy and in tn o others who are hvmg mth 
recuirence, inadequate postoperative endocrine therapy may well have been n 
contnbuting factor It is oui fiim behef that m treatmg cancer, especially the 
cases m this particulai group, we should utihze as soon as possible and to the 
fullest exient, all the effective measuies we have at oui command Where the 
patient wiU consent he should be piepaied for suigery b 3 ’' estiogen therapj'’ plus 
bilateral orchiectomy and after opeiation he should be maintained on estrogen 
therapy for several years 

Fortunately, theie are now available sufficient leliable data to permit a vciy 
satisfactory evaluation of the relative effectiveness of the ^ anous types of therapj' 
used in treatment of patients with adi'anced as veil as supposedlj-^ confined 
caicmoma of the prostate, vho ueie mthout metastases vhen first seen As a 
control series ve have the report by Nesbit and Plumb on the survival rate at 0 
month intervals on 273 cases that Mere tieated by the methods in use before the 
introduction of endocrine therapy and folloMed for 60 months after then first 
msit Usmg the case matenal supphed by the members of the Urosuigical 
Society, Nesbit and Baum, in 1950, reported the survival rate at G month inter¬ 
vals for 60 months on a series of 324 cases of advanced caicmoma of the pi estate 
without metastasis, that Mere treated bj' the imnous tj^pcs of endocrine therapy 
that are m common use todaj' To the above mc lia\e added our senes of 29 
consecutive, selected cases of adianced caicmoma of the prostate Mithout 
metastasis Mhen first seen, that Meie treated by endoenne tlierapy plus the 
radical penneal prostatectomjq and also a senes reported bj JcMett of 78 cases 
of carcinoma of the prostate Mnthout metastasis, in mIiicIi there Mas no evidence 
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of extraprostatic extension pnor to the tune of the racheal penneal prostatectonij’' 
In the latter senes endocrine therapy was not used 

One cannot examine the lesults of the vanous t 3 'pes of therapj^ presented m 
table 1 without being deeplj’’ impressed bj’’ the progress that has been made ui 
the treatment of cancer of the prostate gland during the past two decades 
ItTiereas the sumval rate for CO months iias but 10 per cent m the control group 
it was 29 per cent m the diethylstilbestrol series, 31 2 pei cent m the castration 
cases, 43 6 per cent nhere estrogen and castration were combmed and 68 9 per 
cent in the group treated 63 '^ endocrme theiapy plus the radical penneal prosta- 
tectom}' It uould seem that, inasmuch as extension beyond the confines of the 
prostate i\ as present to some degree m all our cases \\ hen that seen and n hereas 
there i\ as no apparent extraprostatic ini olvement m the group reported 63 '’ 
Jewett, the 68 9 per cent 5 -year sumval rate m the former compares very favor- 
abl 3 mth the 51 3 per cent m the latter The higher 5-year sumval rate m our 
senes nught be ex-plained in part, at least, by the fact that in eier 3 ’- case a far ar¬ 
able response to endocrme therap 3 ’^ had been demonstrated Although it is perhaps 
umnse to attach too much sigmficance to the results of a comparatn e stud 3 ’’ m 
uhich one group is considerabl 3 ’^ smaller than the others, it is mterestmg to note 
that the percentage of deaths not attributable to cancer, in this group, was 
greater than that of any of the others 

In the treatment of selected cases of advanced caicinoma of the prostate mth- 
out metastases iihen first seen, endocrme therap 3 ' and the radical foUow-iip 
penneal prostatectomy seem to complement each other very nicel 3 ’' Sometimes 
in the cases where the extraprostatic extension is too marhed to pemut complete 


Table 1 Type of therapy and percentage survival at 6 month interials tn senes of cases 
of carcinoma of the prostate without metastases at time of first visit 
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theiapy which he has taken mth maiked irregularity A transurethral resection 
was performed foi the rehef of urmar 3 '^ obstruction 128 months after treatment 
had been started Li the other hvmg patient nho was prepared on estrogen 
therapy, a recurrence was discoveied 39 months after tieatment was started and 
29 months after radical surgery Pathological studies of 15 sections from the 
surgical specimen levealed no typical, active area of carcinoma He had stopped 
takmg his estrogen therapj”- 12 months before the recurrence was found and 
refused to permit bilateral orchiectoni}'’ It is non 86 months smce treatment i\as 
started, he has no sj^ptoms referable to his caicmoma and still does not take 
his estrogen mth an}”- degiee of regulanty A complete autopsy nas performed 
on another patient nho died of primar 3 '- caicmoma of the stomach 64 months 
after om treatment had been started and no evidence of local recurrence and 
metastatic carcmoma fiom the prostate could be found 

A study of our 6 patients who died of cancer and the two hvmg mth recurrence, 
for the purpose of explaimng our failures, suggests at least two contnbutmg 
factors The first is related to the extent and location of the carcmomatous lesion 
when the patient is first seen Deaths occmred m 3 instances where the grmvth 
had extended over the semmal vesicles, resulting m the presence of an inter 
vesicular plateau In 2 other cases there was ex-tension from the lateral lobe into 
the membranous urethra and in another there i\ as secondary involvement of the 
bladder m the region of the vesical neck In a patient who ched of cancer more 
than 5 years after the start of therapy and in tn o others who are Imng mth 
recurrence, madequate postoperative endocrme therapy may well have been a 
contnbutmg factor It is oui firm belief that m treatmg cancer, especially the 
cases m this particular group, we should utihze as soon as possible and to the 
fullest extent, all the effective measures we haA e at our command t^^lere the 
patient mU consent he should be prepared for surger 3 ^ by estrogen therap}’’ plus 
bilateral orchiectomy and after operation he should be maintamed on estrogen 
therap 3 ^ for several years 

Fortunately, theie are now available sufficient lehable data to permit a ver) 
satisfactory evaluation of the relative effectiveness of the i anous t 3 'pes of therapy 
used m treatment of patients mth advanced as well as supposedly confined 
carcmoma of the prostate, nho neie without metastases nhen first seen As a 
control senes we have the report bv Nesbit and Plumb on the survival rate at G 
month mtervals on 273 cases that were treated b}"- the methods m use before the 
introduction of endocnne therapy and followed for 60 months after their first 
visit Usmg the case material supphed by the members of the Urosmgical 
Society, Nesbit and Baum, m 1950, leported the sunival rate at 6 month mter¬ 
vals for 60 months on a series of 324 cases of advanced carcinoma of the prostate 
mthout metastasis, that n ere treated 63 -^ the Amrious t 3 "pes of endocrine therapy 
that are m common use today To the above v e ha\ e added our series of 29 
consecutive, selected cases of adianced caicmoma of the prostate mthout 
metastasis when first seen, that were treated b 3 endocnne therapy plus the 
radical penneal prostatectomy, and also a senes icported by Jevett of 78 cases 
of carcmoma of the prostate mthout metastasis, m vhich there was no endence 
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of extraprostatic extension pnor to the time of the radical penneal prostatectomj 
In the latter senes endocnne the^ap^ ixas not used 

One cannot exanune the results of the \ anous t^^)es of therapy present^ m 
table 1 -mthout bemg deeph unpressed b\ the progress that has been ^de m 
the treatment of cancer of the prostate gland dunng the past tno decades 
Whereas the al rate for 60 months was but 10 per cent m the contro 
It was 29 per cent m the diethi Istilbestrol senes, 31 2 per cent m the castration 
cases, 43 6 per cent where estrogen and castration were combmed and 68 9 per 
cent in the group treated bj endocnne therapi plus the radical penneal prosta 
tectomi It would seem that, masmuch as extension bei ond the confines of the 
prostate was present to some degree m all our cases when first seen and whereas 
there was no apparent extraprostatic miohement m the group reported b^ 
Jewett, the 68 9 pier cent 5-i ear sumi al rate m the former compares i en fai or- 
abb with the 51 3 pier cent m the latter The higher 5-\ ear sum\ al rate in our 
senes might be explained m part, at least, b\ the fact that m every case a fai or- 
able response to endocnne therapi had been demonstrated Although it is perhaps 
unmse to attach too much sigmficance to the results of a coniparatii e studj m 
nhich one group is considerabh smaller than the others, it is mterestmg to note 
that the piercentage of deaths not attnbutable to cancer, m this group, was 
greater than that of any of the others 

In the treatment of selected cases of advanced carcmoma of the prostate with¬ 
out metastases ivhen first seen, endocnne therapi and the radical follow-up 
pxmneal prostatectom% seem to complement each other \ en mcelv Sometimes 
m the ca«es where the extraprostatic extension is too marked to permit complete 


T\ble 1 Type of ihcTopy and percentage «umra? af 6 month intervals in scnc-s of casc^ 
of carcinoma of the pTo*tatc tcithoiU metastases at tune of first visit 
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evtiipatioii when the patient is firet seen, the initial i espouse to endocnne therap} 
IS such as to make this piocedure possible at a futuie date Furthermore, itnould 
seem that the damaging effeet of endocnne therapy upon the cancel cells \nthin 
the pi ostatic capsule might tend to decrease the possibihty of local and distant 
spiead at the time of surgeiy Postopeiative endocnne therapy is iiecessar) to 
destioy, oi failing m this, to stem the groudh and spiead of an} small foci of 
cancer that may have been left at suigeiy We behecm that, even vliere there is 
no evidence of evtiapi ostatic extension vhen the patient is firat seen, he should 
be maintained on a postopeiatne couise of estiogen theiapy for at least 4 lean. 
aftei the ladical penneal piostatectomy Finally, thefollov-up ladical penncal 
pi ostatectomy removes the souice fiom vhich local extension may recur and 
metastases spiead, once the effectiveness of the hoimone contiol therapi has 
been lost 

We thmk that oui results are sufficiently encoui aging to wan ant further tnal 
of this therapy Even if in oui lemaming cases the caicinoma is not so satis- 
factonly controlled, we believe that this treatment in most instances, when 
judiciously used, mil prolong the life of the patient and increase his penod of 
freedom fiom the distressing uiinaiy sjouptoms that almost inemtablj accom 
pany the late stages of this chsease As pomted out piecnously, the operation en 
tails httle 01 no moie risk than othei open opemtions foi lehef of prostatic ob- 
stiuction Furthermore, Vest’s intioduction of the tiaction-sutuie method of 
anastomosing the vesical neck and the membianous uiethia has done much to 
prevent the mcontmence that has occasionally resulted fi oni this t}Tie of siirgco' 

CONCLUSIONS 

The lesults obtained by endocnne therapy plus a follow-up mchcal 
pi ostatectomy m the treatment of 29 consecutn^e selected cases of advaiicw 
cai cinoma of the pi ostate mthout metastasis when first seen have been presentea 

The survival rate of 68 9 per cent foi 5 years is apparently better than has 
been obtained m the treatment of similai cases by any of the other methods m 
common use today 

Although this leport has not been submitted as an ei aluation of the ultimate 
moitahty m such cases, ve believe the results vairant a fmthei trial of tins 
therapy 
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extiipation hen the patient is fu’st seen, the initial iespouse to endocrine therapj 
IS such as to make this piocedure possible at a future date Furthermore, it nould 
seem that the damaging effect of endocnne therapy upon the cancer cells mthin 
the prostatic capsule might tend to decrease the possibihtj’^ of local and distant 
spiead at the time of surgeij'^ Postoperative endocnne theiapy is necessar} to 
destroy, or fading in this, to stem the grovth and spiTad of an^ small foci of 
cancer that may have been left at surgery We beheve that, even vhere there is 
no e^ndence of extraprostatic extension when the patient is first seen, he should 
be maintained on a postoperative course of estrogen theiapj^ for at least 4 3 ears 
aftei the radical perineal prostatectomj’’ Finally, the follow-up radical perineal 
prostatectomy removes the source from vhich local extension may recur and 
metastases spread, once the effectiveness of the hormone control tlierap}' has 
been lost 

We think that our results aie sufficiently encouraging to wan ant further trial 
of tins therapy Even if in our remaimng cases the carcinoma is not so satis- 
factordj'’ controlled, ve beheve that this treatment in most instances, nhen 
judiciously used, vnll prolong the life of the patient and increase his penod of 
freedom from the distressmg urinary s 3 TOptoms that almost inentably accom 
pany the late stages of this disease As pomted out prenouslj’^, the operation en 
tails httle or no more risk than othei open operations for relief of prostatic ob¬ 
struction Furthermore, Vest’s introduction of the traction-sutuie method of 
anastomosmg the vesical neck and the membranous urethra has done much to 
prevent the mcontmence that has occasionally^ resulted from this type of surgery 


CONCLUSIONS 

The results obtamed bj^ endocrine therapy plus a follow-up radical perineal 
prostatectomy m the treatment of 29 consecutive selected cases of adianced 
carcmoma of the prostate vithout metastasis v hen first seen have been presented 

The smnval rate of 68 9 per cent for 5 years is apparently better than has 
been obtamed in the treatment of sirmlar cases by anj^ of the othei methods m 
common use todaj'’ 

Although this report has not been subnutted as an ei aluation of the ultimate 
mortahty in such cases, we beheve the results varrant a further trial of this 
therapy 
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not in effect alter a person’s se\ as indicated the gonadal pattern It a\ as 
known that the psj'chic pattern nught larj' from the gonadal tj-pe and that it 
could be verj much influenced bj training Also, it u as appreciated that ei ei^' 
indindual formed and excreted some hormones of the opposite se\, and that 
ei er\ one was to some degree a mixture of characteristics from both sexes Hou - 
e\ er, it u as felt that the gonad was the defimte arbiter and final determinant 
of sex 

The change in the idea of i\ hat constitutes a person’s sex has been ei olmig 
for manj years and some findmgs of the last few j ears hai e made most necessar 3 
a reiTsion of our thoughts on the subject It is not easj to define just uhat sex 
is as it applies to an mdimdual It is almost a philosophical as u ell as a medical 
question and I think ue can best approach it bj reneinng first what attributes 
or features determine sex 

The first and most basic feature n hich determines sex is the chromosome pat¬ 
tern of the indmdual’s cells Briefly, ne recall that the sex chromosome in 
females is made up of two X elements, n hile the male sex chromosome is made 
up of an X and a Y element When the sex chromosome dmdes dunng matura¬ 
tion, each oATim, therefore, carries an X element while half the sperm carry an 
X and half cariy a Y Depending on which kmd of sperm umtes with the o\mm 
at fertflization, the resulting indindual carries an XX or XY^ sex chromosome 
m each of its cells Up until the last year or so, it was thought that the indi- 
ndual's chmcal sex alnajs corresponded to the chromosomal sex Recent eii- 
dence mdicates that this is not so For instance, patients with gonadal dj sgenesis, 
formerlj called oi anan agenesis or Turner’s sjmdrome, who were considered to 
be female, haie non been found in most cases to haie the XY chromosome 
complex On the other hand, patients mth testicular hjqioplasia and the so- 
called Khnefelter syndrome (or more properlj' Bronstem-Ixhnefelter simdrome, 
smce it was first descnbed by Dr Bronstem), baie male cbaractenstics, but 
hai e been found in some cases to hai e a female XX chromosome complex 
The next most important factor that determines sex is the nature of the 
gouads For manj jears, as mentioned before, this was considered the best indi¬ 
cator of the true sex of the individual The pnmitn e gonad is mdetermmate, and 
dunng dm elopment there are penods in which the gonadal pattern of first one 
sex and then the other is predommant The coni ersion of a gonad of one tjqie 
to that of another tjqie is not entirelj out of the realm of possibihtj' (and has 
been accompbshed expenmentallj in insects) 

The next factor m the determination of sex is the hormonal pattern The hor¬ 
monal effect on the growth and dei-elopment of lanous tissues and organs is 
one of the mechamsras bj which the gonads regulate and influence sexual dei el- 
opment However, ue find that hormones from e-xtragonadal sources also can 
drasticallj alter the dei elopment of sex features 
The most obmous group of factors determimng chmcal sex are the sex organs, 
including the internal and external gemtaha and the secondarj sex character¬ 
istics Host important of these are the external and internal gemtaha, nameh 
the duct and glandular structures and copulatorj organs The secondan sex 
characteristics include the general oierall bod 3 structure, breast dei elopment 
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From the Department of Surgery [Urology), University of Illinois College of Medicine, 
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The clinical basis of this paper is a series of 44 inteisex patients seen at the 
Research and Educational Hospitals and Chmes of the University of Ulmois 
Medical School The study and care of these patients has alvays been a coopera 
tive pioject involving many people, and I wish heie to acknowledge my mdebted 
ness particularly to Dr I P Bronstem, head of the Endoenne Chmc of the 
Pediatrics Department, as well as to Drs Ira Rosenthal, Elizabeth McGrew 
and many others who all worked together in the study and treatment of these 
patients The total number of patients is divided mto groups as follows 


True hermaphrodites 

5 

Male pseudohermaphrodites 

11 

Female pseudohermaphrodites 

0 

Adrenogenital sj ndromo 

22 

females 

males 

9 

Gonadal djsgenesis 

5 

Testicular hj-poplasia 

1 

Total intersex 

44 


Approximately 20 years ago Di Hugh H Young finished his book entitled 
Genital Abnohmalities, Hermaphroditism and Related Adrenal Dis 
EASES which was pubhshed in 1937 This is unquestionably the best book on the 
subject m Enghsh, or any other language It summarizes veil all of the knovl 
edge then available relatmg to this group of patients It is a landmark m the 
histoiy of this subject and is still a most valuable source book for the historj', 
basic anatomy, pathology, and chmeal features of these conditions 

There have been, hov ever, a mmiber of very important changes and addi 
tions to our knowledge in the mtervemng 3 -ears Even the tenmnology is chang¬ 
ing and the term, intersex is becommg more widelj- used rather than the old 
term, hermaphiodite The tenmnology is not yet ngidly fixed and in new of 
some of the changes we will mention later it would seem that an entirely new 
classification ma 3 - have to be set up 

jNIost fundamental is the change m the idea of v hat sex is and how it is deter- 
rmned Twenty years ago, sex v as a fmrly v ell defined state, which v as deter¬ 
mined b}- the histological nature of the gonads While some of the sexual char¬ 
acteristics were known to 1313 - from the normal patterns, such variation could 

Read at annual meeting of American Association of Genito Unnarj Surgeons, Osterville, 
Mass , June 4-6, 1956 
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Fig 1 ?iin biop=r shoimig “^ex chromaiin ma^? in 'exeral nuclei Case of adreno- 
Seaita] ?vndrom<* Feulgensiain Oil immersion B oral mucosa ^mear :^ho'mlng sex chroma- 
'm ma?; in nucleu> -tamed mih cnsta! fcf / xaolei Oil immersion 

Other or as m so-called true hermaphrodites gonads of both tx^pes tilth either 
chromosomal pattern Gonadal tx-pe at thi= rune can be determined onlx* bx 
biopsv and histologic section 

The hormone pattern is notv knotvn to lie a mixed one m evert' mdivtdual 
tvith a preponderance m either direction x arxmg ustiaUx according to the gonadal 
tXTie The exact role of the hormones elaborated bx the fetal gonad m further 
s^x differentiation and m deielopment of the secondarx sex characteristics has 
vet to be detenmned ttitb certamtx The general hormonal pattern can be deter¬ 
mined bx chemical test^ and can be altered bv admimstratiou of hormones 
The character of the sex orgam particularlx the copulatorx organs is mcreas- 
inglx imponant in the determination of the proper sex notv that the gonadal 
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and manj" lesser featuies, such as laiyngeal development, voice, skin character, 
hair pattern, distribution of adipose tissue, etc 

There is yet another factor deternunmg sex, and that is the psychic pattern 
We knov that this is influenced by the hormonal pattern as well as by the up 
blunging and expenence of the individual However, we knoiv that it is a very 
uncertain gmde as to true sex, as pi oven by'^ the many indmduals with homo¬ 
sexual tendencies 

After considermg these factore which go into the determination of sex, we are 
in a httle better position to define sex The defimtion we have evolved is not an 
exact one, but we think it states the situation as well as our present knowledge 
allow^s The defimtion is as follow’-s Sex is the overall state of body and mind by 
w hich the individual conforms to the male oi female standards of normality m 
the named sex-determimng factois It is an algebraic summation of these factors 
in w'hich no one factor supersedes the others In other words there is no single 
conclusive determimng factor Exmry indixudual we know' is a mixture of char 
actenstics of the male and female, and it is the algebraic sum or preponderance 
of all these factors W'hich determines sex, and not any single one of them 

Discussmg these factors indindually we find that the greatest recent change 
has been in the study of the chromosomal pattern 

The chromosomal pattern can now' be deteimined quite accurately The 
method w'as discoveied by Dr Muiiay L Barr of the Umversity of Western 
Ontario in Canada about 1950 and w'as apphed by him and his associates to 
deterrmnation of sex m intersex cases within the next couple of years Di Barr 
has examined many skin biopsies for us and his method has been used by Dr 
Elizabeth McGrew at the Umversity of Ilhnois with excellent results (fig 1, 
Accumulating expenence confirms the accuracy of the method More recently, 
mouth (fig 1, B) (and vaginal) scrapings have been used and it seems that tins 
method is just as accurate as the skin biopsy A group m England (Davidson 
et al) has also studied blood smears and they have detected a sexual difference 
in the nuclear pattern of the neutiophil leukocytes As a matter of fact the 
chiomosomal pattern can be determined m the cells of many tissues provided 
they' have been properly fixed Fixation wuth formalin tends to shnnk the nuclei 
and clump the chiomatin so that Dr Bair’s method cannot be applied Tissues 
which have been fixed in Bourn’s oi Zenker’s solutions, oi the modified David 
son’s solution lecommended by' Dr Barr foi skin biopsies, wall all give satis- 
factoiy' sections for chromosomal study Mouth oi vaginal sciapings are fixed 
as for exfohated cell study in half and half ether and absolute alcohol Staining 
of tissue sections is done w'lth H and E andFeulgen stain, while the mouth smears 
are stained w ith cry'stal edit violet The small chromatin mass is identified along 
the nucleai membrane in a majority of cells m females but in only a small per 
centage in males 

The gonadal tx'pe is determined not only' by' the chromosome pattern but hi 
separate genes w hich influence dex elopment of the gonad and thus it is possible 
foi an individual to ha^ e a chromosome pattern of one sex and a gonad of the 
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complicated element to the chnical picture Apparenth the hj-perplasia of the 
steroid-fonmng elements in some vrav alters the electrohde-controUing hormone 
output so that there is sodium loss and retention of potassium This mai lead 
to a chmcal picture of shock, i omitmg, dehi dration, etc , irhich mai place these 
patients, especiaUy i oung infants, m a critical state The changes can be con¬ 
firmed by chemical detemnnation of the sodium and potassium lei els m the 
serum 

Diagnosis m adrenogemtal smdrome is noiv sunphfied The findmg of the 
female chromosome coraple\ mth an mcreased 24-hour output of 1 1 -ketosteroids 
usualli estabhshes the diagnosis The lei el of pregnanetnol output can also be 
done m questionable cases Hoiveier, a therapeutic test icith cortisone therapy, 
asmtroduced by Wilkms in 1950, inll confirm the diagnosis if the l/-ketosteroid 
output drops If the 17-ketosteroid output does not drop the possibihtr of tumor 
of the adrenal corte\ must be considered and further studj' done to rule this out 
If the adrenogemtal simdrome is accompamed bv electrolide disturbance the 
matter is one of more danger to hfe Cortisone therapv here also corrects the 
electrolvte disturbance, supplemented at fiirst bi DOCA (desoxi cortico-sterone 
acetate) or percorten (long-actmg) administration until the electroMe lei els are 
brought to more normal range Surgical treatment noir as confined to resection 
of the enlarged chtons and imli oplasti to open the i agma Surgical resection 
of the adrenals is no longer necessary m the cases due to hj^perplasia 
In the case of adrenogemtal sjTidrome due to tumor, surgical remoi al of the 
tumor IS the onli proper course Presacral retropentoneal air msufiiation is i ery 
helpful m these cases m makmg a diagnosis of adrenal tumor, also the lack of 
drop m hormone output mth cortisone therapi We haie had one such case 
mth complete recoi eiy foUoumg remoi al of the tumor 
We should mention here that there have been reported a feiv cases m irhich 
there is apparentlv adrenocortical hvperplasia mth electrolyte disturbance but 
mthout the adrenogemtal smdrome In other ivords, the hormones produced are 
not androgemc so that no sevual effects of importance are noted In these cases 
hormonal treatment as just descnbed corrects the electroli-te disturbance and is 
adequate treatment 

The nevt largest group is that of so-called male pseudohermaphrodites In this 
group also there is frequent error in detemnnation of sev at birth INIany of these 
patients mth hj-pospadias and undescended testis have been thought to be 
females and hai e been raised as such They usualli require abdominal explora¬ 
tion for a complete diagnosis, bower er, if the gonads are m the groins, biopsy 
mar be adequate m conjunction mth cj stoscopic and \-rar studr of the mtemal 
gemtalia Included m this group are indmduals r arrung mdely from those mth 
a distinctlv male habitus and hr-pospadias all the war to cases mth a r err female 
habitus, gr-necomastia, a mdimentarr perns and an almost normal size r agma 
Differential diagnosis must be made betrr een this group and the so-caUed true 
hermaphrodites Most male pseudohermaphrodites bar e a gonadal and psr chic 
pattern rrhich is male and usuaUr prefer to be male Usualh their hormonal 
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type IS no longer the definite detenmnant As i\ e all know there is a great vana 
bihty even in normal persons, in the gemtaha and secondaij'' sex charactenstics, 
but in many mtersex cases the potential adaptability of the genitalia carnes 
considerable weight m the deternunation and establishment of sex 
There have been some very excellent recent studies of the psychic factors in 
the mtersex group by Monej'- and the Hampsons The psychologic study of verj' 
young children is a difficult matter, but these authors have exanuned a large 
number and have come to the conclusion that a pemon’s ideas of his owti sex or 
his “gendei role,” become fixed at a x'^ery early age, and that attempts to alter 
it by “change of sex” after early infancy are unwise We do not feel quite so 
strongly on this subject as they do We have had some examples of change of sex 
in later childhood and exmn teen age xvuthout disastrous consequence 
As to the overall approach to the mteisex patient, there are two basic prm 
ciples First, the mvestigative workup should be done just as early in life as 
possible Second, on the basis of the findmgs, a piompt determination of sex 
should be made The final assignment of sex m any given individual is made onlj 
after group consideration and xveighmg of all the findings It is impossible to 
assign a fixed table of relatnm values to the vanous factors 
The gemtaha and secondary sex chaiactenstics aie not of primary biologic 
importance but we must remember that their character and development, espe¬ 
cially of the copulatory organs, govern the potential adaptabihty of tlie indi 
xndual to one or the othei sex and therefoie they assume a practical importance 
fai above their biologic importance 

The gonads are probably next most important The hormonal pattern is less 
important smce it can be chnically alteied at will wnth present day hormone 
preparations The ps 3 '’chic pattern is such an indefimte feature m infants and 
children that it Carries much less wmght than the orgamc factors in this group, 
but m the older child and adult it must be senouslj’’ considered 

The chromosomal pattern is the most lecent to be used and is in a sense the 
most basic factor biologicallj'’ Still, it is not an entiielji true gmde in itself, ns 
■wm see m those groups, previously mentioned, of gonadal dysgenesis and tes 
ticular hypoplasia 

The final sex for the mdmdual wall be that w hich fits the gonadal, chromo¬ 
somal, and gemtal sex patterns best In some cases, including the true hermaphro 
dites, wFere the gemtal organs are also indeteiminate, the final decision will be 
most heavily influenced by the potential adaptabihty of the sex organs to the 
noimal pattern of the sex selected This may be true even though it does not 
entirely agree wnth other factors 

We shall now take up the individual groups and note the recent changes w bich 
have occurred The adrenogemtal group is the largest and there has been a most 
profound change in the handhng of these cases Many males are now found m 
this categoij’' although they are not classified as intersexes and do not concern 
us directlj^ at this tmie In the last few years the discoveiy that some of these 
patients also hax’e electroljhe disturbances has added another important and 
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complicated element to the chmcal picture Apparently the hi-perplasia of the 
steroid-forming elements in some 'wai alters the electroh'de-controUmg hormone 
output so that there is sodium loss and retention of potassium This mai lead 
to a chmcal picture of shock, i omitmg, dehidration etc , which mai place these 
patients especialli loung infants, m a cntical state The changes can be con¬ 
firmed hi chemical detemunation of the sodium and potassium lei els m the 
serum 

Diagnosis m adrenogemtal si'udrome is now simphfied The findmg of the 
female chromosome complex with an mcreased 24-hour output of 17-ketosteroids 
usually estabhshes the diagnosis The level of pregnanetnol output can also be 
done m questionable cases Howei er, a therapeutic test with cortisone therapi, 
as introduced bv Wilkms m 1950, will confirm the diagnosis if the 17-ketosteroid 
output drops If the 17-ketosteroid output does not drop the possibihti of tumor 
of the adrenal cortex must be considered and further studi done to rule this out 
If the adrenogemtal SA'ndrome is accompamed b\ electrohde disturbance the 
matter is one of more danger to hfe Cortisone therapv here also corrects the 
electrolvte disturbance, supplemented at first bv DOCA (desovi cortico-sterone 
acetate) or percorten (long-actmg) administration until the electroMe le^ els are 
brought to more normal range Surgical treatment now is confined to resection 
of the enlarged chtons and ^'ul^ oplasty to open the x agma Surgical resection 
of the adrenals is no longer necessarv m the cases due to hx^perplasia 
In the case of adrenogemtal smdrome due to tumor, surgical remoi al of the 
tumor IS the onlx proper course Presacral retropentoneal air msufBation is x erx* 
helpful m these cases m makmg a diagnosis of adrenal tumor, also the lack of 
drop m hormone output xnth cortisone therapv We haxe had one such case 
with complete recoverv followmg remox al of the tumor 
We should mention here that there have been reported a few cases m which 
there is apparentlx adrenocortical hx'perplasia with electrolx'te disturbance but 
without the adrenogemtal sxmdrome In other words, the hormones produced are 
not androgemc so that no sexual effects of importance are noted In these cases 
hormonal treatment as just descnbed corrects the electroMe disturbance and is 
adequate treatment 

The next largest group is that of so-called male pseudohermaphrodites In t his 
group also there is frequent error m detemunation of sex at birth !Manx of these 
patients with hx-pospadias and undescended testis haxe been thought to be 
females and hax e been nused as such Thev usuallx reqmre abdommal explora¬ 
tion for a complete diagnosis hoxxexer if the gonads are m the groms, biopsx 
max be adequate m conjunction xnth cxstoscopic and x-rax studx of the mtemal 
gemtaha Included m this group are individuals varvmg xndelv from those xnth 
a distmctlx male habitus and hxqiospadias all the x\ ax to cases xnth a x erx- female 
habitus, gynecomastia, a nidimentarx perns and an almost normal size xagma 
Differential diagnosis must be made between this group and the so-called tme 
hermaphrodites Most male pseudohermaphrodites haxe a gonadal and psxchic 
pattern which is male and usuallx prefer to be male Usuallx them hormonal 
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pattern is of the male tj'pe and collection of the situation usuallj involves hj’po 
spadias lepair, oichiopexj^ and, in some cases, mastectomy 

Female pseudoheimaphroditism of the non-adrenal group is the smallest group 
of all It is unusual to hnd a primaiy intersex with ovaries and we have not seen 
such a case Assignment of sex in such cases depends on the adaptability of the 
secondaiy sex oigans and the correction necessai}'- to adapt them to the assigned 
sex M Inch is usually female 

The most interesting gioup histoiically is that of the true hermaphrodites 
These cases have always been of exceptional mteiest and appi oximately SLxty 
cases have now been well documented and reported By definition these indi 
viduals have both testis and ovaiian tissue No case on lecoid has ever had both 
testis and ovaij'’ functioning so as to form both feitile sperm and ova As a matter 
of fact, most mteisex cases of all kinds aie sterile The diagnostic problem in 
most of these is to determine the sex into which the patient best fits by the cn 
teiia afoiementioned The established sex maj"^ or may not be m accord with the 
chiomosomal pattern or with the appaient major gonadal element The second 
aiy sex charactei-s must be taken into consideiation in consideiing the adapta 
bility to the assigned sex Suigical coriection can be accomplished quite satis 
factoiily m neaily all cases 

The patients now called cases of gonadal dysgenesis v ere formerly knov n as 
ovarian agenesis oi Turnei’s syndiome These mdmduals have completely un 
deimloped gonads and the genitaha and secondary sex chaiacteiistics are infan 
tile female Recent sex chiomosome studies reveal that most of them have a 
male chromosomal pattern, however, in the absence of any gonad whatsoever 
the female genital pattern develops, appaiently by default, as it vere This does 
not altei the clinical handling of these cases, they should continue as females, 
with hoimone theiapy to assist to this end 

The group most lecently added to the intersex fold is one made up of certain 
cases of testiculai hypoplasia These patients present a climcal picture of gymeco 
mastia, aspermatogenesis, but normal Leydig cell development The first case 
mth honnonal studies vas leported by Dr Bionstem of our gioup m 1939 In 
1942 IClmefeltei vith othem repoited 9 cases and his name has since been con 
nected with it Within lecent months Di Ban has shovn that some of these 
patients have a female chromosomal pattern and ve have had one patient m 
vhom this pattern has been found (fig 2) 

We are cuiiently ariangmg to review our cases of hypoplasia of the testis seen 
duimg past yearn and expect to find others in that same situation 

In conclusion wo may emphasize again the follownng points Fust, the ver) 
idea of what constitutes an indnidual’s sex has changed and whereas formerly 
the gonad tj^pe was thought to be the final deteimmant of sex, now it is felt that 
sex is the overall summation of many factors, namely, the chiomosome pattern, 
gonad type, hormone pattern, sex organ pattern, and psymhic pattern 

These factors should be investigated as early" as possible and the sex deter 
mined and established without delay 
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Fig 2 Biop'\ of te^ti* 4 ca^e of testicular hi-popla'ia Hematovilin and eosin :^^aIII 
.ow power B case of testicular hi-popla^n HematoMlm and eosin stain Oil immersion 
bowing sex chromatin raa^' in nuclei 

The adrenogenital studrome due to adrenocortical hx peractmtx has been 
Found to occur fairh often in males as well as females It is also found to be 
associated inth an electrolxte disturbance characterized b\ loss of sodium u hich 
max lead to a senous electrolx-te unbalance particularlx in x oimg infants Diag¬ 
nosis of adrenogemtal sxmdrome is noxx made on the basis of chromosome studies 
and hormone output surgical exploration being no longer necessarx Treatment 
of adrenogenital smdrome is medical bx administration of cortisone supple¬ 
mented at first bx DOC A, in the earlx stages in thoM? patients xnili salt-lo‘=mg 
“^x ndronie 
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pattern IS of the male type and coriection of the situation usuallj^nvolves h) po 
spadias repaii, oi chiopexj’’ and, in some cases, mastectomy 

Female pseudoheimaphioditism of the non-adienal group is the smallest group 
of all It is unusual to find a piimaiy mteise\ mth ovanes and we have not seen 
such a case Assigimrent of sex m such cases depends on the adaptability of the 
secondary'^ sex oigans and the coirection necessaiy to adapt them to the assigned 
sex V Inch is usually female 

The most mteiestmg gioup historically’' is that of the true hermaphrodites 
These cases have ah\ ays been of exceptional interest and approximately snxtj 
cases have nov been veil documented and leported By defimtion these indi 
viduals have both testis and ovaiian tissue No case on record has ever had both 
testis and ovaiy functioning so as to foim both fertile speim and ova As a matter 
of fact, most intereex cases of all kinds aie stenle The diagnostic problem in 
most of these is to deteimme the sex into which the patient best fits by the cn 
teiia afoiementioned The established sex may’ or may not be m accord vith the 
chiomosomal pattern or inth the apparent majoi gonadal element The second 
aiy’ sex chaiacteis must be taken into consideiation m considenng the adapta 
bility’ to the assigned sex Singical correction can be accomplished qmte satis- 
factonly’’ in nearly'- all cases 

The patients now called cases of gonadal dysgenesis v ere foimerly known as 
oiaiian agenesis or Turner’s syudiome These indmduals have completely un 
developed gonads and the gemtaba and secondary sex charactenstics are infan 
tile female Recent sex chiomosome studies reveal that most of them have a 
male chromosomal pattern, however, m the absence of any’ gonad whatsoever 
the female genital pattern develops, apparently by’ default, as it were This does 
not altei the clinical handling of these cases, they’ should continue as females 
with hoimone therapy’ to assist to this end 

The group most recently added to the intei-sex fold is one made up of certain 
cases of testicular hypoplasia These patients present a chmeal picture of gyneco¬ 
mastia, aspermatogenesis, but normal Ley’dig cell development The first case 
w’lth hormonal studies was reported by Dr Bionstein of oui group m 1939 In 
1942 Klinefelter with otheis reported 9 cases and his name has since been con 
nected with it Within lecent months Dr Barr has shown that some of these 
patients have a female chromosomal pattern and we haie had one patient m 
whom this pattern has been found (fig 2) 

We are cuiiently’ arranging to lei'iew our cases of hypoplasia of the testis seen 
dunng past year s and expect to find others in that same situation 

In conclusion we may emphasize again the followmg points First, the len 
idea of what constitutes an individual’s sex has changed and whereas formerly 
the gonad ty’pe w as thought to be the final determinant of sex, now it is felt that 
sex IS the meiall summation of many’ factors, namely’, the chromosome pattern, 
gonad type, hormone pattern, sex organ pattern, and psy’chie pattern 

These factors should be im estigated as early’ as possible and the sex deter 
mined and establishetl w ithout delay 
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THE ELECTROUROGRAjM III EXPERII\IENTAL WORK IN DOGS 

ALFRED W ItNEUCIOLIl 

From the Deparlmcnl of Surgery, Chicago Medical School, Chicago, III 

Tbs IS the tbid of a senes of papeis on the Electiouiogram In the first we 
showed its existence * The second conununicatiou, descnbing expennients on 
rabbits, demonstrated that each part of the kidney produces a specific curve f 
It was shoivn furthei that the curves of the renal parenchyma are entirely dis¬ 
tinct from those of the hollow structures, i e pelvis and ureter J It was also shovm 
that the curves of the renal parenchyma are influenced by the action of diuretic 
and antidiuretic measures The piesent repoit deals \nth experimental work 
performed on dogs 

TECHNIQUE 

The experiments weie peifoimed undei general anesthesia Nembutal intra- 
^ enously, m doses of 10 mg per lb of body weight, was found to be the anesthetic 
of choice The volume of solution mjected must be hmited in order to avoid 
excessive diuresis from larger infusion which profoundly affects the curves Mor¬ 
phine or demerol premedication should not be used because they are antidiuretic 
One of the major pioblems is the elmunation of confusion from respiratory 
curves This can be accomplished m vanous ways 

a) Some dogs breathe slowly and superficially under anesthesia These are 
ideal for the experiments but, unfortunately, they are veiy raiely encountered 

b) Artificial respuation nuth a mechamcal resuscitator is the principal method 
employed to deviate the curves pioduced by breathing Only pure oxygen should 
be used A tracheostomy should be performed and a Foley-type tracheal tube 
inserted This dimmishes respuatory effort but does not completely abohsh it 

c) In order to elimmate it completely, pluemcotomy through the opened 
thorax may be performed Hon ever, m many animals, after a bnef penod of 
cessation, some respiratoiy movements are lesumed 

d) Tubocurann, 0 1 mg per pound of body u eight, slowly mjected, is often 
helpful, but some animals react badly and succumb rapidly 

e) Anectm (sucemyl chohne chlonde) mtraxmnously m 0 4 cc doses will stop 
the breathmg for some tune It may be repeated if necessary In our hands, 
mechamcal respuation with tracheostomy and anectm gave the best results, 
and the compheatmg influence of the respiratory cunm was almost neghgible 

The animals are starxmd for at least 8 hours before sunmry Immediately before 
the expenment starts, 50 to 100 cc physiological salt solution is admimstered 
subcutaneously to proxnde adequate diuresis 
In dogs the nght kidnej usually lies just belon the twelfth nb, whereas the 
loft kidney is located a little loner m the retroperitoneal space It’is, therefore, 

H Accepted for publication September 29, 1950 
•J Urol 69 46S 1963 
t J Urol 76 260 1950 

Im.^ nuil^o^mn been m°lkerfo? th; ?lcXule~a“m clcetrourogram 
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Chromosomal type can now be qmte easily determmed by means of skin 
biopsy or oral and vagmal smears 

Many cases of gonadal dysgenesis formerly thought to be female are now 
knonm to have a male chromosome pattern This has not altered the clinical 
treatment of these individuals 

Some cases of testicular hypoplasia have been found to have a female chromo¬ 
some pattern, however they still are to be treated as males 

840 S Wood St, Chicago 12 , III 
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THE ELECTROL'ROGRAJM III EXPERIIMEXTAL "W^ORK Hv DOGS 

A.LFRED ^ KXEUCICER 

From the Dcparlmcnl of Surgery, Chicago Medical School, Chicago, III 

This IS the third of a senes of papers on the Electrourogram In the first rve 
showed its existence * The second commumcation, descnbmg experiments on 
rabbits, demonstrated that each part of the kidne} produces a specific cun e f 
It was shorni further that the cun es of the renal parenchjuna are entire!} dis¬ 
tinct from those of the hoUon structures, i e pehus and ureter J It was also shown 
that the cun es of the renal parenchmia are influenced by the action of diuretic 
and antidiuretic measures The present report deals mth experimental work 
performed on dogs 


TECHXIQUE 


The experiments were performed under general anesthesia Xembutal mtra- 
\enously, m doses of 10 mg per lb of body u eight, was found to be the anesthetic 
of choice The lolume of solution mjected must be limited m order to avoid 
excessn e diuresis from larger infusion which profound!} affects the cun es hlor- 
phine or demerol premedication should not be used because they are antidnuetic 

One of the major problems is the elmunation of confusion from respiratoi^' 
cunes This can be accomplished m lanous wa}s 

a) Some dogs breathe slowly and superficial!} under anesthesia These are 
ideal for the experiments but, unfortunate!}, the} are i er}^ rarel} encountered 

b) Artificial respuation with a mechamcal resuscitator is the prmcipal method 
emplo} ed to denate the cun es produced by breathmg Onl}* pure ox} gen should 
be used A tracheostomy should be performed and a Fole}-tvpe tracheal tube 
inserted This dunmishes respuator} effort but does not completel}'" abolish it 

c) In order to ehnunate it complete!}, phremcotom}^ through the opened 
thorax max be performed Howexer, m manx animals, after a brief period of 
cessation, some respirator} mox ements are resumed 


d) Tubocurarm, 0 1 mg per pound of body weight, slow!}' injected, is often 
helpful, but some ammals react badlx and succumb rapidl} 

e) Anectm (succm} 1 chohne chlonde) intrax enousl} m 0 4 cc doses wffl stop 
the breathmg for some time It ma} be repeated if necessar}' In our hands, 
mechamcal respiration xvith tracheostom} and anectm gaxe the best results, 
and the comphcatmg influence of the resprraton'' cun e was almost neghgible 

The animals are stan ed for at least 8 hours before sun ei}- Immediatel} before 
the experiment starts, 50 to 100 cc ph} siological salt solution is administered 
subcutaneousl} to proxude adequate diuresis 

In dogs the nght kidnex usuallx hes just below the twelfth nb, whereas the 
left kidnex is located a little lover m the retroperitoneal space It is, therefore, 

^ Accepted for publication September 29,195G 
* J Urol , 69 45S 1953 
1J Urol , 76 250 1956 

ha^ from man\ personal communications that the electrourocram 

nuite often been mistaken for the electroureterogram ° 
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helpful to leseot the twelfth iib on the light side The e\posure of the organ is 
generally similai to that in human beings Caie should be taken not to displace 
the kidney which nught distort its ciiculation 

A Sanboin Twin Viso appaiatus* which permits the simultaneous legistration 
of electiic potentials fiom two organs (both kidneys, kidney and adrenal, kidney 
and ureter) was used in the e\peiiments It should be mentioned that cun^es 
obtained thiough different techmques look different f A single channel machine 
in which the speed can be adjusted may also be used, however, registration of 
only one organ or one part of an organ at a time is often not satisfactorj' for 
experimental woi k 

Either uni- oi bipolar registration may be made Aftei a considerable number 
of expeliments in dogs and rabbits, the bipolar registiation became the method of 
choice 

As electrodes, needles are used, which can he introduced eithei superficially 
into the renal parenchj'-ma to registei the potentials fiom the cortex (electro- 
fhogiam), or moie deeply into the renal substance to legister the potentials of 
the medulla (electromyelogram) If the needles do not snugly fit the metallic 
ends of the cable, adapters must be used J If cunms are registered per cutaneousl), 
as IS the nile in mau,§ only the tips of the needles should conduct electricit}, 
thus 3 to 5 mm of the needle remains uncoveied while the rest is insulated, 
preferably with baked-on enamel ^1 The two needles inserted into the renal 
parenchyma represent the actne electiodes foi bipolar legistiation Other 
needles sene as inactive electiodes, they are inserted deeply'' into the adjacent 
muscles Concerning the leads there are the following possibilities 

a) Unipolar registration In the rare cases rvheie the registered cuiwes are to 
be unipolar, the patient’s cable uhich has 5 mies may be used in the following 
manner 

Foul inactive electiodes (needles) are inserted somevheie into the muscles, 
the actn e electi odes connected to the chest vme (colored brovn) are nisei ted into 
the renal tissue If imipolai registration of both kidney's simultaneously' is 
desned the one-iMie cable, also colored biovn, is connected to the needle vlucii 
IS thrust into the second kidney The machine has to be set on the V-lend after 
speed and sensitivity' ha^e been adjusted 

b) If Ve Vant to register bipolai potentials fiom one kidney, v Inch is the usual 
technique, ve take the RA and L\ vires (colored black and vhite, respectively'), 
connect them to tvo needles inserted into the kidney' and set the machine on Lead 
I The inactne electiodes, attached to the othei three vires (red, green, brovn), 
are placed as before, somevheie in the adjacent muscles 

c) The Sanborn Company modified then Tv in 'Shso appaiatus foi our pur 
pose 111 the follov mg v ay 


* Sanborn Compan\ , Cambridge 39 Mass 

t When, as it vill bo pointed out later the electi ogastrogrnm vas registered these curves 
difTered considerabh from the curves Goodman demonstrated in his vork witli tlie stomach 
See Goodman E N ct al Gastroenterologj, 29 598 (October) 1955 
1 Manufactured Iv Sanborn Compan\ 

§ See EUG IV in this issue of J tlrol 
•j Sucli needles are . ^ 

Dnision St Chicago 10 III 


in this issue of J Urol , pp 5-(3-548 

manufactured 1)3 Cameron Surgical Specialti Compan), OCO W 
^ in TII 
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The standard 3-wire input cable is connected to the AC amplifier jack on the 
Sanborn Ti\-m Viso DC amplifier and recorder Be tins means the signals from 
the organ bemg measured are fed directh to the standard input circmt of the 
Sanborn electrocardiograph amphfier The white and the black ■wires represent 
the actn e electrodes, the green wire the mactn e electrode Since n e hai e two 
S-'wire mput cables for the tno channels of the Tmn ^ iso machine, simul¬ 
taneous bipolar records of both kidnej s can be made, n hich is the idenl method 
of registration 

The speed of the machme must be adjusted to the needs of the expenment 
For short exammations (and especially if the cunes are to be studied as to 
whether they are influenced bv action potentials from the heart or lungs, or 
m order to measure the distances between the peaks of the war es), the recom¬ 
mended speed IS 5 mm /sec , or one-fifth of the regular speed of the electrocardio¬ 
graph For long registration, as is the case with human beings, a speed 0 5 mm / 
sec IS desirable 

The question of sensitirutv has not ret been answered The standard sensi- 
tmtv of 1 mr = 10 mm on the paper is usuallr sufiicient, but there are condi¬ 
tions under which an mcreased sensitmtA", as for example 1 mr =15 mm, seems 
to gir e better results 


RESXrLTS 


A) The foUorring obserrations confirm berond doubt that it is the renal 
parenchjma from which potentials are registered 

1) If both ureters are exposed, ser ered from the bladder, and cannulated rruth 
rmr 1 tubes, the excreted urme is readdr obserr ed If curr es from both kidner s 
are registered at the same time it becomes obrnous that diuresis aud rmtuig 
are parallel * In addition, if the quantitv of excreted urine is measured it mil 
be seen that the larger the amount of excreted urme the higher are the amplitudes 
of the cun e 


2) If the diuresis is mcreased or if diuretics are admuustered, the amplitudes 
of the cunes are mcreased, if antidiuretics are apphed the amphtudes of the 
cunes decrease If the renal pedicle is tied—winch is a surgical antidiuretic 
measure—the cun es flatten T 

3) If the ureter is tied at the ureteropehuc junction the kidner stops norknig, 
accordinglr the kidner stops renting The cun es either fade out or change into 
cun es from neighbonng organs (see later, influence of cun es on each other) 
The same is true if the ureteral cannula is blocked br a blood clot When the 
blood clot IS remor ed and the unnarr fiorr is restored, the kidner begins rr-ntmg 
munediatelr, unless there is another reason for non-registratioii 

■1) Referring to the prernouslr mentioned electrofliogram and electromr elo- 
gram rve «ee that shortlr after diuresis has been induced the cun es of the electro- 
fliogram har e higher amphtudes than the electromr elogram, because the pnnci- 


1°'' “ 'o trarel from tlie renal papilla to the end of 

\lowo\nr 1 kidne\ wntcs. ’ and no unne seem> to apnear 

•ramcdiate unnan Zw po-.tion of the kidnm re-ults fn an 

t This phenomenon na? alrcadr mentioned in the DLG 11 
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helpful to lesect the twelfth nb on the right side The exposure of the organ is 
generally similar to that m human beings Care should be taken not to displace 
the kidnejf which nught distoit its circulation 

A Sanborn Twm Viso appaiatus* uhich peimits the simultaneous registration 
of eiectiic potentials fiom two oigans (both kidneys, kidney and adrenal, kiclnej 
and uieter) was used in the cxpeiiments It should be mentioned that cuncs 
obtained through different techiuques look different f A single channel machine 
in ^^hlch the speed can be adjusted maj'^ also be used, however, registration of 
only one organ oi one pait of an oigan at a time is often not satisfnctor)' for 
experimental woik 

Eithei uni- oi bipolai legistiation may be made Aftei a consideiable numlier 
of expeiiments m dogs and rabbits, the bipolai legistiation became the method of 
choice 

As electiodes, needles are used, vhich can be introduced eithei superficially 
into the renal parenchj'’ma to register the potentials from the cortex (electro- 
fliogram), or more deeply into the renal substance to register the potentials of 
the medulla (electiomyelogiam) If the needles do not snuglj’' fit the metallic 
ends of the cable, adapters must be used t If curves are i egistered pei cutaneoush, 
as IS the rale in man,§ only the tips of the needles should conduct electncitj, 
thus 3 to 5 mm of the needle remains uncovered vhile the rest is insulated, 
preferably with baked-on enamel IT The tvo needles inserted into the renal 
parenchyma represent the actne electiodes foi bipolai legistiation Other 
needles serve as inactive electiodes, they are inserted deeply into the adjacent 
muscles Conceinmg the leads there ore the following possibilities 

a) Unipolar registiation In the laie cases where the registered curves arc to 
be unipolar, the patient’s cable which has 5 wires may be used m the following 
mannei 

Foui inactive electiodes (needles) are inserted somewhere into the muscles, 
the active electrodes connected to the chest wire (colored blown) are inserted into 
the renal tissue If unipolai legistiation of both kidneys simultaneously 
desired the one-wiie cable, also colored browm, is connected to the needle which 
is thrust into the second kidney The machine has to tie set on the Y-lead after 
speed and sensitivity ha\c been adjusted 

b) If we want to registei liipolai potentials fiom one kidney, which is the usual 
technique, wc take the RA and LA wires (colored black and wlute, iespectivel}')> 
connect them to tw o needles inserted into the kidney and set the machine on Lend 
I ffhe mactne electiodes, attached to the othei three wires (red, green, brown), 
are placed as before, somewhere in the adjacent muscles 

e) The Sanboin Companv modified thou Twmi 'I iso appaiatus foi oin p"r 
pose in the following way 


* Sanborn Compaiw , Cambridge 39, Mass 

t When, as it will be pointed out inter the clcctrogastrogrnm was legisforcd these curve^' 
differed considerabb from the curves Goodman demonstrated in his work with thestomncn 
See Goodman E N , et nl Gastroenterology, 29 59S fOetolier) 1955 
+ Manufactured b\ Sanborn Companv 
I See LUG IV ui this issue of I Urol , pp 54'^548 

^1 Such needles nrc manufficturcd Cameron Surj^icnl Spcrinl!\ Conlpan^, OCG ^ 
Division St Chuago 10 III 
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The standard S-^nre input cable is connected to the AC amplifier jack on the 
Sanborn Tivm Yiso DC amplifier and recorder Bi this means the signals from 
the organ bemg measured are fed directlv to the standard input circmt of the 
Sanborn electrocardiograph amplifier The white and the black mres represent 
the actii e electrodes the green wire the inactn e electrode Since we hat e two 
3-wire input cables for the two channels of the Twin ^ iso machine smiul- 
taneous bipolar records of both kidnet s can be made which is the ideal method 
of registration 

The speed of the machme must be adjusted to the needs of the experiment 
For short examinations (and especiallv if the cun es are to be studied as to 
whether ther are influenced bv action jKitentials from the heart or lungs or 
m order to measure the distances between the peaks of the waves) the recom¬ 
mended speed is 5 mm , sec or one-fifth of the regular speed of the electrocardio¬ 
graph For long registration as is the case with human bemgs, a speed 0 5 mm , 
sec IS desirable 

The question of sensitivitv has not t et been answered The standard sensi- 
tiTitv of 1 mv = 10 mm on the paper is usuallv sufficient but there are condi¬ 
tions under which an mcreased sensitivity as for example 1 mt =15 mm , seems 
to gn e better results 


RESULTS 


A) The followmg obsenations confirm bevond doubt that it is the renal 
parenchiTna from which potentials are registered 
11 If both ureters are exposed set ered from the bladder and cannulated with 
vmil tubes, the excreted urme is readili obsen ed If cun es from both ladnevs 
are registered at the same tune it becomes obvious that diuresis and wTitmg 
are parallel * In addition, if the quantitv of excreted urme is measured it will 
be seen that the huger the amount of excreted urme the higher are the amphtudes 
of the cun e 

2) If the diuresis is mcreased or if diuretics are admimstered the amphtudes 
of the cunes are mcreased if antidiuretics are apphed the amphtudes of the 
nines decrease If the renal pedicle is tied—which is a surgical antidiuretic 
measure—the curves flatten t 

3) If the ureter is tied at the ureteropehnc junction the kidnei stops workmg 
according!;, the kidnex stops wntmg The cunes euher fade out or change mto 
cunes from neighbonng organs (see later influence of cunes on each other! 
The =anie is true if the ureteral cannula is blocked bi a blood clot When the 
blood clot IS remoi ed and the unnan flow is restored the Indnei begins wntunr 
immediateh unless there is another reason lor non-registration 

■11 Refemng to the prevnousb mentioned electrofliogram and electronn elo- 
gram we see that short h after diuresis has been induced the cun es of the electro- 
fhogram hate higher amphtudes than the electromtelogram because the pnnci- 


t This phenomenon nas alreadx mentioned in the Et G II 
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Fig 1 EENG => electroepmephrogram, EUC = electrourogram 
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Fig 2 RT “ nght testicle, LT = left testicle, A “ artefact In this registration, funo 


tions of testicles alternate 



Fig 3 RK => right kidnej , LK = left kidnej 


pal wolk of the kidney at that tune is done by the cortex (glomeruli) About 10 
minutes later, the medulla has to do the greater work and the ounces of this part 
of the kidney (tubuh) show the higher amphtudes iStill later, the cun^es of tlic 
renal pelvis and the ureter have the highest amphtudes * 

5) The excised kidney vhich has neither circulation nor nervous mipulses 
continues to imte for 10 to 15 imnutes (see EUG II) Parenthetically, the excised 
kidney keeps mating longer than anj"^ other excised parenchymatous organ, such 
as the hver 

B) Tracings of organs of the same tract resemble each other Thus, the 
cun es from the adrenals n hich are histogenetically akin to the kidneys, resemble 


* Sec EUG II 
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the renal curves (fig 1) If a kidney is renioi ed and tracings are taken after the 
wound has properlv healed, curves from fhe adrenal of the same side can be 
registered percutaneouslj These cun es cannot be registered as long as the kid- 
nev IS present Tor the reasons for this phenomenon see under E, 4 
Finalli, curves can be easily traced from the testicles, be it that the organ is 
exposed surgicallv, or that the curves are registered with needles inserted per- 
cutaneoush, or taken with flat plates placed outside the scrotum oi er the testicles 
(electro-orchidogram, fig 2) * The testicular cun es resemble the renal curves, 
too 

C) As descnbed m EUG11, the two kidneys often function alternately (fig 3) 
Concurrently, the amphtudes of the renal cun es also alternate At a given time 
the left kidnev, for instance, is more active than the right and, accordmgly, the 
left kidnev shows higher amphtudes Ten nunutes later the right kidnev is more 
actn e and the amphtudes of this kidney increase The same phenomenon can be 
obsened verv often when both testicles or both adrenals are registered simul- 
taneoush f 

D) It mav be that from one organ or, m rare cases, from both organs, no 
tracmgs can be recorded, although the machme is hooked up properlv and there 
are no other techmcal errors t 

E) Functional actmtv of neighbonng organs exert a defimte influence on the 
renal cun es 

1) Mention has been made above, and also m earher reports, of the influence 
of respiration upon the renal cunes 

2) Similarly, the motion of the heart, the diaphragm, and the large "vessels 
exerts an influence on the renal curves particularly durmg percutaneous registra¬ 
tion of renal cun es m human bemgs However, the spikes of the superimposed 
electrocardiogram are easili detected and can be aioided if the electrodes 
(needles) are either placed awaj from the large x essels (renal artery, aorta) or m 
the Mcimtx of such high x asculanzed organs as the kidnev (pararenal) and not 
into the organ itself § 

3) K the ammal is fed a large meal just before the experiment starts, an elec- 
trogastrogram max be obtamed 

4) Potentials from the kiclney suppress the registration of the adrenal cune 
in the hxTng animal (electroepmephrogram = EEXG) The larger organ is 
electncaUv more powerful Therefore, the larger kidnev ox ercomes the potentials 
of the small adrenals as, under rare circumstances, the immense size and elec¬ 
trical strength of a full stomach ox erpiower the renal curves 

Therefore, it can be said that the electncal competition between organs depends 


In consequence but of no interest for tbe urologist electric potentials can be traced 
or^ns including the skm One is therefore, entitled to speak of Hectrosplanchnoc- 
rapm or Xlectrohistiographx “ 

t Figure 2 shows the curves from both kidnevs taken simultaneoush tbe left kidnei 
I- active during the time of registration 
+ ror reasons see EUG XV in this- issue 

ment"thp^»£n^ pararenal po-itiou of needles in the human EUG In the ammal evpen 
irr>rnJa ^ mat be imerted into the renal parenchvma and tet spikes from the elec 

mo-tbkelx -.ince t he Indnet d.^Iocat^and th^mreulat.on 

changed '‘Omevrhat on account of narcosis and ‘^urgen 
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upon the size or functional strength of the oigans involved, their position m the 
neighborhood, and then movement It is sometimes difficult to exclude these 
influences in order to get the genuine, unaltered curve of an organ 

SUMMARV 

The nephron itself and its paits are the cariiera and sources of renal potentials 

Ounces of organs of the same tiact resemble each other 

Cuives can be registeied from all organs 

The function of paired organs and, accoi dmgl 3 ’’, the height of the amplitudes 
of then curxms, alternate 

The curves usually influence each other, special ways had to be found to get 
pure cuiwes from the organs under investigation 

The techmque of the expeiimental EUG in dogs is described in detail 

3001 W 19lh St , Chicago 23, III 
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THE ELECTROUROGRAj\'I W THE ELECTRO-ORCHIDOGRAM, 

WORK IN MAN 

ALFRED W ICNEUCKER 

From the Dcparlmcnl of Surgery, Chicago Medical School, Chicago, III 

The first tliree papers in this senes reported the work done on animals This 
paper deals with the technique of the electrourogram (EUG) and electro-orchido- 
grain (potentials from the male gonads) m human beings and some conclusions 
drawTi from these in\ estigations 

TECHNIQUE 

It uas mentioned earhei that an EUG can be demonstrated m man * With one 
flat electrode placed on the surface of the body m the costovertebral angle and 
the other electrode in the form of a inre mside a ureteral catheter which is 
mtioduced mto the kidnej’’ pelvis, we can take an EUG This t 3 'pe of tracing is 
usually not a true EUG, because it is confused vnth cuiwes of the kidney pehns 
Furthermore, there are t\\ o types of walls of the kidnej'^ pelvis, namelj"^ thin and 
thick ones, the thin ones do not exclude the electric potentials from the large 
vessels of the renal pedicle and, on the left side, fiom the aorta, as a result the 
EUG IS often badly distorted by a modified electrocaidiogram and the electro- 
pjTlogram Therefore, neu methods weie sought foi obtaimng a pure EUG 
A successful techmque is presented herewith 
The patient lies in prone position, entirel 3 '' relaxed, on a soft padded table oi a 
cot equipped vith a foam rubber mattress The mattress must be fiee of metal 
spnngs m older to exclude any metallic influence The quietly lesting patient 
should a\oid moving any part of the body, such as hfting his head, because 
such mmements vill shou up as artefacts m the cunus He bieathes shaUouly, 
if he takes a deep breath the respirator 3 '^ cuiwes vnU, at least partl 3 '', show up 
again If the patient holds his breath, which can be done only for a shoit time 
and not foi the duration of the investigation, the kidney stops WTitmg, at least 
in some indi\ iduals 

The lenal potentials aic tiaced unmterruptedly foi half an hour, because of 
the rh 3 qhm w hich makes the kidney stop w orkmg for periods of time f Should the 
patient want to move he has to inform the investigator and the machine must 
be stopped, after he has moi ed, the registration of cun es 0133 be resumed 
Atropine and scopolamine ma 3 '' be administered to the patient in the usual 
doses, 20 minutes befoie the registration starts It is not absolute^'- necessar 3 
that these drugs be given, but the 3 ' wall have a calnung effect on nenmus patients 
IMorphine and demerol, being antidiuretics, must be stncth ai oided 
1 01 dnucsis 500 to 750 cc of water should be taken before the registration 
The bhdder should be emptied immediately before and aftei the recording so 
that the excreted urine can be measured and diuresis checked There are patients 

A^epled for pubhcntion September 29, 195C 
The elect rourogrnm J Urol 69 458,1953 
t ^PC intrr 
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With greatly dela 3 '’ed diuresis, if, then, the patient fads to excrete urme there is 
small wonder that the kidneys do not produce electric potentials If there is the 
shghtest doubt about possible residual urme, an indwelling catheter should he 
used 

Again a Sanborn Tmn Viso gave the best residts m registermg potentials from 
both kidneys simultaneously A single-channel machme can register the potentials 
from one kidney only and this is usually not sufficient The shght modification 
of the usual electrocardiograph described earher m the EUG III was used in 
these investigations 

The speed, with few exceptions, is set at 0 5 mm /sec when renal potentials 
are registered for 30 imnutes * The standard sensitivity for human beings is usu 
aUy 1 mv = 10 mm on the paper 

Since the registration is bipolar two needles repiesent the active electrodes 
To spare the patient additional trauma, a suction cup as used m electrocardi 
ography is utilized as the third mactive electrode The needles should fit snugly 
over the metafile ends of the cables If they do not, adapters are used The lead 
IS standard 

The needles, adequate for the weight and obesity of the patient, are 2}i or 
33 ^ inches long, msulated with baked-on enamel, with the tips left uncovered 
for a length of 4 to 5 mm 111 order to pick up potentials onlj^ from the area 
into which they are inserted f 

The question of the position of the needles is very important At the beginiung 
of these experiments the needles were introduced mto the renal parenchjmia m 
the same manner as is done for renal biopsy or for measurement of mtrarenal 
pressme However, this position of the needles veiy often resulted m spikes of a 
modified electrocardiogi am superimposed ovei the EUG To get a true EUG it is 
much better to put the needles mto the pararenal space, the kidney, being a 
heavy'’ power plant, emits such strong potentials that they can easily be picked 
up from the adjacent area The skin and the underlymg muscles m the renal area 
are pierced by the needles T\Tien resistance to the passage of the needles ceases, 
the loose fat of the pararenal space is reached and this is the correct place for the 
tip of the needle The needles should be placed away from the renal pedicle and 
m the aiea of the lowei renal pole The two needles should be about one inch 
apart The mactive electrode, the suction cup, can be placed either on the but 
tocks or m the renal area m the incimty of the needles The metalbc parts of the 
electrodes must not touch each other 

In some cases the electric potentials from the kidney are so strong that they 
can be traced by needles inserted hy^podermically 

For registration of electric potentials from the testicles (electro-orchidogram) 
needles should not be mserted suice this causes uimecessary tiauma to the testi¬ 
cles Instead, after the scrotum has been shaved, suction cups (because of the 
small size of the organ, infant suction cups are preferred) or flat electiodes are 

* See the Electrourogram III, pp 637-542 

t For unipolar registration of one or both ]udnc\s, or for registration with a single 
channel macnine refer to The Electrourogram III, the onlj diflerenco from canine investi 
gallon consists in the use of suction cups instead of needles for inactive electrodes 



the electro-orchidograai 


545 



Fig 1 Arrangement of electrodes in human electrourogram 4, inactne electrodes on 
buttoclvs B, inactne electrodes in renal area 

placed on the surface of the scrotum just o\er the testicles As mth the chest 
electrode of the electrocardiogram, the patient hmrself maA hold the suction cups 
firmlj in place Avithout touchmg the metalhc parts of the electrodes Potentials 
can be registered from either testicle separateh or from both testicles together 
Agam, the three-nrre cable in standard position is the optimal for registration, 
smce the examination is bipolar The mactiAe electrode can be placed either on 
one of the adjacent muscles of the abdomen or the thigh, but not oa er the area of 
the femoral a essels 

The attached pictures shon the arrangement of the electrodes for registration 
of the EUG and the electro-orcludogram (figs 1 and 2) 

resexts 

It occasionallA happens that no potentials can be traced either from the 
hidnej s or from the testicles The reasons maA be the folloAiang 

1) Pailurcs of the machine 

There is no current The mam cable is broken, fuses are blomi There maA be 
defects of the patient’s cable, the Avriting stjlus, or other defects in the electrome 
equipment 
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Fig 2 Arrangement of electrodes in electro orchidogram 


The AMong leads may be used The centering of the stylus oi its sensitivity 

may be mong In addition, sometimes AC may disturb the cun es 

2) Somatic disturbances on the part of the patient This is not t le p ace 
discuss these The whole topic is now undei investigation 

3 ) Some patients shoAv an acceleiated or delayed diuresis In some mdivi u 

the diuiesis occms precipitously Avitlun the first minutes aftei the in a e o 
vatei, while in others it is delayed foi 30 to 60 minutes Neivous influeii^ 
piobably play a dominant role in such cases Theiefoie, as vas explained eari , 
It IS xeiy important to measure the amount of excreted urine before and a 
registration, further, the legistiation of the curves should begin immediatey 
after the mtake of the watei to detect a possible precipitous excretion 

4 ) Imrestigatois tracing electiic potentials from the human skin described 
stiange rhythm m the functional activity of this organ Regelsbeigei ,* discussing 
this rhythm, mentions the following expeiiment on the kidney Ei^en the strong 
est parenterally injected diuretic, for example novasuiol, a diuretic of the mer^ 
cury group, fails to pioduce an excretion of unne if function is counteiacte A 


the ihjrthm t ,1 

According to Regelsbergei, the rhyrthm itself seems to depend upon a ceiiiu 

nervous unpulse originating m the hy^pothalamic region, the centei of diuresis, 
and influencing the membrane of each renal cell Therefore, the ariangement 0 
negative 10ns just inside the cell membrane and the positn^e ions outside the 
coll membiane may not be enough to pioduce a cm rent The migiation of 10ns 
though the membrane depends upon a central nervous impulse, hence, foi the 
pioduction of an electric cuirent the aforementioned airangement of 10ns plus ft 
central nenmus impulse may be needed This impulse is neithei iieimanent nor 
regular, Avhich is the reason for the rhythm m the activity of oigans HoweA'er, 

» Q „ Uncrokbercer, H , Der bedingtc Reflex und die vegetative Rln thmik dos 
See fgiit, am Elektrodermatogramm (The Conditioned Reflex and the Vegeta 

Men^hcn-^^a^g displayed in the Electrodermatograni) Vienna Springer A'^crlag, 

152 

t 


144 of the book just quoted 
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the rh\-thin” as descnbed bv Regelsberger, and the impulse from the hj-po- 
thalamus is not m all cases responsible for the functional actmtj and mactmty 
of the organ 

a) Excised kidnej s -nTite for quite a tune after nephrectom^, usuall\ about i 
nunutes One could unagine that the impulse ]ust present before nephrectomj' 
TinB\ contmue and influence the renal acti\nt\, although this is not too hkeb 

b) The fact that potentials can be traced from tissue cultures ivhere there is no 
hvpothalamus to emit an impulse, is proof enough that the electric actmties do 
not depend on nen ous impulses from the midbram alone Ei en m tissue cultures 
actnutv and mactimti phases change continuousb mth the result that real 
cunes alternate with flat hues Without stncth demung Regelsberger’s ideas, 
it seems that cells cam on discontinuous electncal actiinties the potentials of 
ahieh mai be registered discontmuouslv, too 

5) Therefore, it is possible that the kidne\ being e-cammed Ina^ not n ork for 
some tune Hence it is preferable to register the actmties of both kichie\ s simul- 
taneoush, since it mai. be 

a) that the kidnej under maestigation does not work whereas the opposite 
organ produces potentials at that tune or 

b) that both kidne\ s stop writing for some tune, although this rareh happens 
The same holds true for the testicles and the adrenals 

To 01 ercome the discontmuous actmti and mth it, the pause in registration, 
It IS recommended that potentials from these organs be traced for at least half 
an hour K the kidnei does not write, the curves either fade out or go oi er mto 
one from some influencing organs in the neighborhood, usualh the respimtorj 
cune Comerseh, if the respiraton' cune appears in spite of the patient’s 
shallow breathmg, it may be concluded that the discontmuous electncal actintv 
has caused the kidnei to stop w orkmg After a penod of registration of the respi¬ 
raton cun e the genume renal parenchvma cun e suddenli reappears 

6) In man also, there is the alternation of function which was found in animals, 
and with it, the height of the amphtudes of the registered cunes alternates 
between the two organs In rare cases, howe\ er the function of both kidneir is 
equal and the amphtudes of either cun e are almost equal to each other 

It can be said wnth confidence that the tracing of curves from the renal paren- 
chvnia is simple and without danger Actualli, nothing worse happens to the 
patient than the msertion of two Xo IS needles just bei oud the muscles mto the 
pararenal area Thus, less trauma is done to the bodi than bi an intramuscular 
mjection The preparation for the EUG is len simple and the miestigation is 
less disagreeable for the patient and much easier for hmi to bear than are the 
usual urologic mstrunientations The techmque of the electro-orchidogram is 
evtrenieh simple Eien the shghtest pam is spared the patient b\ the use of 
suction cups 

Hthough the techmque de^^cnbed here has proied to lie satisfacton it is 
neiertheless possible that after our knowledge of the EEG and electro-orchido¬ 
gram has increased, improied methods mav be dei eloped m the future 
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SOTiaiARY 

The exact technique of the EUG and the electro-orchidogram in human beings 
IS described, and it is pointed out that the investigation is neither dangerous nor 
unpleasant for the patient About 100 tracings of kidneys as well as of testicles 
have been taken which give promise of piondmg new avenues for research in 
human renal and testicular phjmiology and disease 

3001 TF 19th St, Chicago 23, III 
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AX INEXPEKSR^ INFALLIBLE TIDAL rREIGATOR 


JACK LAPIDES, SHELDOX L FELIALAK and JOHN K BELJAN 

From the Seciton of Urology, Department of Surgery, University of Michigan 
Medical School, 4nn Arbor, Mich 


On occasion the physician finds it necessarj'^ to irrigate or to distend inter¬ 
mittently a patient’s bladder 0 ^ er a prolonged period of tune Periodic instilla¬ 
tion of fluid into the bladder is tedious and time-consuming when done manuallj'^ 
For this reason various tidal irrigators, utihzmg the pnnciple of the hjdrauhc 
siphon, ha^e been devised to perform the task automaticallj In the past the 
many tj^ies of tidal imgators used at the Umversitj'^ of iNLchigan hledical Cen¬ 
ter nere found to be mconstant and unrehable m their performance, other chmcs 
have had similar experiences In fact, the problem has been so \ exing that it 
stimulated an analysis bj a hj drauhcs engmeeP of the pnnciples mvolved in 
bdal imgation 

Recently hove^ er, an apparatus (similar to one depicted by Stone') has been 
deiTsed which always works and is eas}’' to construct from a simple, mexpensn e 
drainage imgator The basic umt is the Keyes dramage ungator’ (fig 1) nhich 
IS used routinely on our wards for most urmarj^ dramage In order to convert 
the Ke 3 ns device to tidal dramage, two modifications are necessarj 
The first step mvolves the msertion of an air valve into the sj'stem for the 
purpose of mterruptmg the siphon after the bladder has been emptied The air 
\alie can be made bj' attaching a length of rubber tubmg to the free hmb of 
the glass Y tube closest to the dramage bottle (fig 2) The upper end of the 
rubber tube is clamped completelj airtight A No 24 gauge hjTJodemuc needle 
IS then thrust into the lumen of the rubber tube just below the clamp 
The second step concerns the siphon tube which is formed b 3 snnplv elevat¬ 
ing a portion of the tube rumung from the glass Y to the dramage bottle, it is 
raised aboi e the lei el of the bladder so as to form an inverted U (fig 3) The 
Siphon tube can be composed either of rubber or plastic It should be long 
enough so that the im erted U portion can be raised to an 3 ^ desired height The 
most important point about the siphon lube is its inside diameter which must be 
Ka inch or 5 mm Incomplete empt 3 nng of the bladder mil occur if the diameter 
of the tubmg is larger, since good siphonage will not be obtamed If the diameter 
of the siphon tube is too small, siphonage wiU be contmuous (once it has started) 
mthout the occurrence of further filhng of the bladder Other mi estigators^ ^ ‘ 


Read at annual meeting, North Central Section of -tmerican Urological 4ssociation 
Cleveland Ohio, October 3-5, 1956 ’ 

w ' Tidal drainage anah SIS Trend in engineering Publication Unit of 

MasU ,6 5-1, 1953 

J Uro?°63^6^ etolution of the neurogenic bladder in paraplegic patients 

p 52 '^^'^'^’ ^ Transurethral Prostatectomt Springfield, Ul Charles Thomas, 1943, 


aceTS>nTAf\^ andBndgers, M H 4 combined tidal irrigator and ctstometer for man 

age^ment of paralj zed bladder Surg , Gvnec A Obst ,76 Cl, 1942 
44 G 1943 ’ ^ Culbertson C G A simple automatic bladder ir 
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Fig 1 Keyes drainage irrigator A, diagram of components of irrigator B, photograph 
of device used chnicallj Observe calibrated irrigating bottle, clamp, Murphy drip, glass i 
tubes and drainage bottle 
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Fig 2 Initial step in conversion of Kejes device to tidal irngator diagram of air valve 
construction Rubber tube fitted on free limb of glass Y tube at foot of bed, end is clamped 
airtight and No 24 hjpodermic needle inserted into lumen of rubber tube just beloiv 
clamp B, photograph of added air valve with closeup of needle air inlet 

have recognized the ciitical importance of the inside diameter of the siphon 
tube The U portion of the siphon tube must never be laised as high as the needle 
of the air valve 

It should be emphasized that the glass Y to uhich the air valve and siphon 
tube are connected should be placed at the level of the patient’s bladder In 
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Pig 3 Final step in con\er3ion of drainage apparatus to tidal irrigator 4, diagram of 
formation of siphon tube Note that tins is accomplislied b\ smipl) raising portion of plastic 
tubing going to collection bottle, aboi o lei el of bladder B, photograph illiistratcs finished 
tidal irrigator Various components are held in place bj adfiesn e tape 


actual practice the glass Y connectoi, air vahe and siphon tube are all attached 
bj adhesne tape to the upiight holding the iingatmg flask 
It Mill be noted that a deance foi measuiiug intiavesical pressuie has not been 
included in the apparatus Bladder \ olunie and not intravesical pressure is tlie 
significant factor in either irngation or internuttent distension of the viscus 
The intravesical pressure gives the plij^sicinn no idea of the bladder a olume 
The particular volume (a winch one desires (he bladder to he filled before it is emptied 
by the hydraulic siphon must Ic ascerlauicd through trial and error, i c ,hy larying 
the height of the siphon tube aboic the level of (he bladder and (hen mcasuiinq the 
amount of fluid siphoned from the bladder with each variation The frequency of 
bladder emptjang mil depend upon the rate of instillation of irrigating fluid as 
u ell as the height of the siphon tube 

The tidal imgater described in tins paper has been usetl in large atonic as well 
as small spastic bladders and has been found to be completely satisfactorj 
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PROGRMI, ANNUAL IVLEETING OF AMERICAN UROLOGICAL 
ASSOCIATION, ALAY 6-9, 1957, HOTEL PENN-SHERATON, 

PITTSBURGH, PA 

Monday, Mat 6 

Scientific Sessions 9 IS a m to 12 noon 

CoMTLETE Replacement of Both Ubeters by an Ileal Loop D M Davis and T F 
Nealton, Jr , Philadelphia, Pa 

Total Ureteral Replacement with Small Intestine Technique and Results Hard} 

Ulm, New York, N Y 

Urologic Complications Resulting from Use of Radioactive Gold in Treatment of 
Carcinoma of the Uterus M R Carlin, St Louis, Mo 
Discussion R H Flocks, Iowa City, Iowa 

Sterile Fluoroscopy PBELiraNART Report of New Technique for Localization of 
Renal Calculi A M Baskin, A H Janzen and B M Harvard, New Haven, Conn 

Recognition and hLvNAGEMENT of Trauma to Kidney J R Liska, Greensburg, Pa 
Discussion A H Wood, Baltimore, Md 

The Healing of Renal Wounds I Partial Nephrectomy J J Murphj and Richard 
Best, Philadelphia, Pa 

Ileocystostomy for Neurogenic Bladder J J Cordonnier, St Louis, Mo 
Discussion J W Merncks, Chicago, HI 

Functional Analysis of the Bladder after Ileoci stoplasty S R Weinberg, T J 
Sinatra and G Vasquez, BrooLlvn, N Y 

Tuesday, May 7 

Motion Pictures 8 00 am toPOOam 

Plastic Repair of Circumcaval Ureter R C Bunts, Richmond, Va 

Nephroureterectomy Fob Reduplication of Kidney and Ureter Lt Col Kryder 
Van Buskirk, Washington, D C 

Thoracico Lumbar Nephrectomy F P DeRosa, Chicago, Rl 

Scientific Sessions 9 00 a m to 12 30 p m 

Diseases of the Prostate F K Mostofi, Washington, D C 

Symposium on the Kidney Renal Transplantation, Hypertension and Renal Vas¬ 
cular Surgery J H Harrison, Boston, Mass , Moderator 

Some Aspects of the Cojipabatiie Anatomy and Physiology of the Kidney Allan L 
Grafiiin, Baltimore, Md 

Transplantation of Kidneys in Identical Twins J E Murraj and J H Harrison, 
Boston, Mass 

Diagnosis AND Surgical Treatment OF Diseases OF THE Renai Artery F F Poutas'C 
and W J Engel, Cleveland, Ohio 

After presentation of the foregoing three papers, a question and ansver period will 

follov 

Motion Pictures 2 00 p m to 5 00 p m 

Thoracico Lumbar Encision of Adrbnm Tumor Hard\ Ulm and Sheldon RudansKi, 
Xev York, Is V 
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Abhen KixcToirr J H Harn^on, Boston, 513*=^ 

Oper-Ktive Techmofe fob Ctstectomt ^.nd Ileal Loop Lrinert Diversion "VV F 
Leadbetter and V 4 Pohtano Boston, Ma=s 
Ileoctstoplastt W E Goodtvm, Los 4ngeles, Calif 
Construction of Ileocecal Bladder J IV Memcks, Chicago, Ill 

Retropubic ‘'Saucerizatton” Operation for Cyst of Utricle H 51 Spence Dallas 
Texas 

The Radioactive Diodrast Renogram C C Winter Los 4ngeles, Calif 
Renal Transplantation B F Miller, Boston, Mass 

Wednesday May S 
Motion Pictures 8 00 a an to 9 00 a m 

Repaih OF Hypospadias vnTH Hernt-ation of Bladder E 4 Slotkin, Buffalo, X \ 
Radical XephrectoMY tvith Dorso-Li mbar Flap Incision G R Xagamatsu and 4 L 
Dean, Xew \ork X Y 

ExasioN or Diverticulum of Renal Pelats Gilbert Ottenberg, L G Lems and R E. 
BiTne, Washington, D C 

Pathologic Changes IN the Urinary Tract Demonstrated bt X-RayMotion Pictures 
J 4 Beniamin Rochester, X Y 

Scientific Sessions 9 00am to 12 30 pm 

The Steroids W P Herl^t Washington, D C 

Htpospadias The PRiNaPLE or the Teurd Degree H T Thompson and Barren 
George, Rochester, X Y 
Discussion R M Xesbit 4im 4rbor, Mich 

Effects of 4xtibiotics and \ AcaNA-noN in Experimental Ptelon-ephritis H M 
WcATauch, 41 L Rosenberg and Arjan 4mar San Francisco Cjlif 
Discussion Graison Carroll St Louis Mo 

Radical Excision of Locallt Extensiat: CAuaNOMA or Deep 4Lale Urethr.a 4 F 
Marshall Xevr York, X Y 
Discussion M H Xourse 

Median Bar Uses and 4buses of Transurethral Resection Terence 4Lllin, London 
England 

Obstruction of Both Ureters bt Retroperitoneal Inflammation H S Talbot and 
Edward MahonCA , West RoxbuTA Mas= 

Di-cussion T D Moore Memplus Tenn 

CiNEPYELOGRAPHT IN Clinmcal Lrologt H G HauleA London England 

The Standardized Columbia Uniaersitt Ctstogr-am J K Lattimer 4 L Dean Jr 
and C B McCoa Xew 4 ork X Y 
Di'cu-<ion C M Stewart Lo- 4ngeles Calif 

Ctt^emical Studies of Prostatic Epithelium Lester PersIcA Rudolf Leiiclitcn 
berpor and Cecdie Leuchtenbergor Cleveland Ohio 

2 00 p-m to 3 30 pan 

PRE^mENT’s 4 ddres^ Xul Hi m IN Side OF Medicine C H d(T ShiAcrs 4tlinticCitA 
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IIajion Guiteras Lecture Use of Segments of the Small and the Large Intestine 
IN Urological Surgery, with Special Reference to the Problem of Uhetero 
COLIC Anastomosis L N Pjrah, Professor of Urological Surger 3 at the Universiti 
of Leeds, England 

Thursday, May 9 

Motion Pictures 8 30 a m to 9 30 a m 

Parasacral Prostatectomi B S Vallett, Wilmington, Del 
Radical Perineal Prostatectomt Reginald A Hancock, Pittsburgh, Pa 
Repair of Vesico Rectal Fistula W E Goodinn, Los Angeles, Calif 
Scientific Sessions 9 30 a m to 12 30 p m 

Parasacral Prostatectomy, First Impressions B S Vallett, Wilmington, Del 
Unilateral Renal Disease AND Hypertension (Prize Essaj ) C C Winter, Los Angeles, 
Calif 

Panel Discussion Undergraduate Training in Urology Moderator, C G Higgins, 
Cle\eland, Ohio Collaborators Edgar Burns, New Orleans, La , G F Cahill, Neiv 

York, N Y 0 W H3 man. Dean of the Medical School of the Universit\ of Tennessee, 

Memphis, Tenn , and G M Piersol, Dean of the Graduate School, the Universit 5 0 
Penns 3 dvania, Philadelphia 

The Behaihor of Certain Metastatic Malignant Diseases Arising in the Ubinabi 
Tract R M Bobbitt, I F HnrnoodandF M Peck, Huntington, W Va 
Discussion Samuel A Vest, Charlottesville, Va 

2 00-5 00 p m 

Ureteral Regeneration, Experimental and Clinical, Part III R G Weaver, Salt 
Lake Citv, Utah 

Discussion F C Hamm, BrookU'n, N Y 

An Operative Technique for Correction of Reflux V A Politano and W F Lend 
better, Boston, Mass 
Discussion R C Bunts, Richmond, Va 

Renal Acidosis and Uremia in the Nem-robn Due to Unrecognized Bladder Neck 
Obstruction W F Melick and J J Naryka, St Louis, Mo 
Discussion H M Spence, Dallas, TeNns 

Indications for Nephrectomy, Nbphroubbterectomy, Partial Nephrectomy on 
Speleotomy in Renal Tuberculosis Einar Ljunggren, Goteborg, Sweden 

Treatment of Urethritis in the Female Charles Eberhart, Atlanta, Ga 
Discussion N B Pouell, Houston Texas 

Selectiie Sacral Nfurectomy in Interstitial Cistitis W B Garlick and W A 
Milner, Alban 5 , N Y 

Discussion C F Schroeder Detroit, Mich 
Induction of Incoming President, William J Baker 


TECHNICAL EXHIBITS 


Mr Williaai P Didusch, Director 


Name and Address of Firm 

The Ambutaincr Co , Ncm Aork N A 

Amencan Ci-toscope Makers, Inc , Aeu Aork, \ 


A 


Booth jNumbeb 
49 

27 28, 29, 30, 31, 32, 33, 34 
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\mencan Sterilizer Co , Erie, Pa 

Ames Co Inc , Elkhart, Ind 

Aierst Laboratones, Nen York, N Y 

C R Bard, Inc , Summit, N J 

The Coca Cola Co , Atlanta, Ga 

The Columbus Pharmacal Co , Columbus, 0 

Cutter Laboratones, Berkelej , Calif 

Eaton Laboratories, Norwich, N Y 

Feick Bros Co , Pittsburgh, Pa 

Greenwald Surgical Co Inc , East Garv, Ind 

Grime A Stratton, Inc , New A ork, N Y^ 

Guardian Chemical Corp , Long Island Citj, N Y^ 

Hoffmann La Roche, Inc , Nutlej , N J 

Lederle Laboratones Division, Amencan Cjanamid Co , Pearl River, N Y’^ 

Liebel Flarsheim Co , Cincinnati, 0 

klallinckrodt Chemical Works, St Louis, AIo 

IMetro Medical Distnbutors, Inc , Brookljm, N Y 

The Wm S Alerrell Co , Cincinnati, O 

Y Mueller A Co , Chicago, Ill 

National Electnc Instrument Co Inc , Elmhurst, N Y 
Nepera Chemical Co Inc , A'onkers, N Y^ 

Parke, Davis A Co , Detroit, Mich 
Pfizer Laboratones, Brooklj n, N Y 
Picker \ rai Corp , White Plains, N Y’ 

Radium Chemical Co Inc , New York, N Y 
Radium Emanation Corp , New York, N Y” 

J B Roeng A Co , Chicago, HI 
Charles A Schmidt Instrument Co , St Louis, Mo 
Smith, Kline A French Laboratones, Philadelphia, Pa 
E R Squibb A Sons, New York, N Y" 

The Stuart Co , Chicago, HI 

The Williams A Wilkins Co , Baltimore, Md 

Winthrop Laboratones, New YMik, N Y'’ 


16 

10 

45 

38,39,40 
1 
6 
37 
23, 24 

14 
9 

7 

4 
25 
21 

42, 43 
17, IS 
22 
36 

19 
2,3 

44 

35 

11 

15 
48 
41 
50 

5 
12 

8 
13 

20 
46,47 


SCIENTIFIC EXHIBITS* 


Dr Samuel A Y'^est, Chairman 

Effects OF Antibiotics AND Vaccination IN E'crBKiiiBNTALPTELONBrHKiTis A D Amar, 

M L Rosenberg and H AI Wei ranch, San Francisco, Calif 

Some Contributions of Dr Hugh H Young to Operatiie Urology Armed Forces 
Institute of Pathologj (for the Instrument Collection Committee of the American 
Urological Association), Washington, D C 

Aiulsions of the Male Genitaua D A Culp, W C Huffman and R H Flocks, Iowa 
Citi, low a 


Lreteril Stones A Record of the Deielopment of Instrumental Treatment 
Preferred OPERATn-B Treatment AND AnaliSIS OF Stone BY Petrocystallogb-aphy' 
W M Coppndge, L C Rolicrts and Jack Hughes, Durham, N C 

\\ IRT B Dikin Historical Museum OF THE American Urologicil Association 1\ B 

Dakin Lo- Angeles, Calif 


Vn of Febni ir\ 15 1057 Editor 


Program contiimcd on page 656 
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Uroflometric Observations of Women Walter Peter and W 1\I Drake, Jr , Camden, 
N J 

The Horseshoe Kidney T R Fetter, N R Varano and Robert Aj res, Philadelphia, Pa 

Chyluria R a Hancock, Pittsburgh, Pa 

Sex Chromatin in Sexual Anojialies J H Kiefer, Ira Rosenthal, Elizabeth McGrew 
and I Pat Bronstein, Chicago, Ill 

The Electrourooham A W Kneucker, Chicago, Ill 

Infallible Tidal Irrigator Urinary Ileostomy Device Jack Lapides, S L Fellnian, 
J R BeljanandR E Boj d, Ann Arbor, Mich 

Male Infertility Irving Maisel, Nevark, N J 

An Autojiatic Recording Cystosieter D F Milam, Charleston, W Va 

An Operative Technique for Correction of Reflux V A Politano and W F Lead 
better, Boston, Mass 

Renal Anqiographv Indications and Experience -with a Safe Technique E F 
Poutasse, W J Engel and H J KJapproth, Cleveland, 0 

Radioactive Zinc in the Male Canine Genitalia G R Prout, Michael Sierp and IV F 
Whitmore, Jr , New York, N Y 

Experiences with Six Opaque Media in Intravenous Urography (Five TnonsAMi 
Case Studies) H R Trattner, Albert Flores, G S Ivnshnamurti and Fuad Boulos, 
Cleveland, 0 

Renal Disease and Hypertension Radioactive Diodrast RENOGRAii as a ScreeM'O 
Test C C Winter, Los Angeles, Calif 

Urinary Bladder Substitutes Experimental Study A E Goldstein, B S Alieshouse, 
Cafer Yildiran, Morton Goldfarb and R B Goldstein, Baltimore, Md 

The Baylor Plan for Undergraduate Teaching of Urologi A J Leader, Houston, 
Texas 



The JorEKAL or ITeo-oct 
VrL ” Vo -* 

Pnr- tr 


RE>:AL papillary AYICROSIS a CLmCOPATHOLOGIC 
STUDY OF 42 CASES* 


HOVTARD B SIMOY 'WARBEY A BEYYETT JOHY E EAESEETIT 

frorr i}r Sectwn of L roloou and i>‘' S-clton of Patholnaic Analoirr, Mc’/n CUnic end Mavo 

Foundation Rorhrftrr Uinn 

\cute necrosis of the renal pvramids is a relatii eh uncommon clmicopatho- 
logic entiti It teas first described m 187 but not until Gunther- (m 1937) 
emphasized the association of diabetes mellitus ■with papiUam necrosis did 
additional exhaustive reports appear To Januarv 1, 1955 211 cases had been 
reported In the last majontv the associated condition ivas either diabetes 
melhtus (129 cases) or obstruction of the unnan tract (76 cases) The latter 
Occurred pnncipallv among nondiabetic patients (59 of 82 cases) 

Manx different factors hate been said to be of pathogenetic importance m 
renal papiUarx necrosis The nonnatli poor blood supph of the pvramids as 
compared with that of the rest of the kidnev has been referred to often - ® tinu- 
larh compression of the pvraimdal blood \essels bv infiammatorv exudate m 
the presence of acute pvelonephntis or bi para-amvloid deposition and in¬ 
creased mtrapelvic pressure caused bi unnarv obstruction or retrograde pt elog- 
rapht frequentlv hate been imphcated ‘ Currentlv the most common 
theon holds that the condition has a basis in compression of pvramidal blood 
tessela bt inflaimnatort exudate panicularlt m diabetic persons and bt 
mcreased mtrapehne pressure caused by obstruction of the unnan tract Both 
these actions sene to deplete further the pvraimdal blood supplv which nor- 
mallt IS not abundant 

Papdlarv necrosis ha"- been produced expenmentallt m nonchabetic animals 
bv ureteral ligation and the concomitant mtrat enous mjection of colon baciUi 


Accepted for publication October to 1956 

' XbridExncnt of thesis submitted b^ Dr Simon to th® Faculti of the Graduate School 
of the Unlrerstt^ of Minnesota m parial fulfillmen- o' the requirements for the degree of 
Master of Science in Urologv 

‘ Fnedreich Y Ueber Xecro-e dcr YierenpapiUen b^i dronephro=e Arch path 
Miat 69 30X-312 1S77 

Gunther G W Die Papillennekro=en der Yiere bet Diabete? MQnchen. med-Wchn- 
-chr et 1690-1690 1037 

' Edmondson H X XIar'in Helen E and Evan^ Yewtoa Yecro~is of renal papillae 
and acute p\elonepbmi'= in diabetes- mellitUs \irch Int Med 79 14S-175 1047 

• Robbins S L Mallori G K and Kinnev T D Yecrotinng renal papilbtis 4 form 
of acute p\ elonephntis New Emg J Med 235 S'^o-cos 1045 

‘ Mellgren Jan and Redell Gurmar Zur Patbologie and Klinik der PapiIUtis necroticam 
renali- Veta chir scandina\ 84 430-457 loj 

’ Robbins E D and \ncrut Mired Necro-is of renal papillae Vnn Int Med 31 


■ 73-703 10,0 

Gunther 
licie- Zt^^chr 
‘ Knut-cn 
nocro-L- Mn 
’ Maud"! 


Die Mark und Papillennekro-en der Yiere, Pi elonephntis und Dia 
41 310-344 10,0 

J Ch/^Pmr2l^ j74i?“'o52^ Renal pap.IIan 

E E Renal medullan necrons 4m J Med , 13 522-327,1052 


G 1\ 
Erol 
4me 


” Muirhead E E \ anatta J and“Groll)nan Arthur'l'a^Ua^n nw‘r^^?of the kndnei 
4 clinical and experimental correlation J 4AIA 142 6274531 1050 “ Kinnei 

'""raWogic and functiona? Mud?^ 

cxpenmeo^l ^icLeSSim \reh "Path'^OT"|v/34f 


oa» 
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Table 1 Dislribxilio7i according to age and sex 4^ cases of renal papillary necrosis 


Age 

(years) 

Patients 

Se\ 

Patients* 

Nondiabetic 

Diabetic 

Nondiabetic 

Diabetic 

0 - 9 

1 


IMale 

21 

3 

10-19 

1 


Female 

9 

4 

20-29 

4 



1 


30-39 

0 

1 




40-49 

8 





50-69 

6 

2 




60-69 

7 

1 




70-79 

4 

3 




80-89 

4 






’There were 42 patients but the status of diabetes was undetermined in five 


Table 2 Presence of diabetes oi obstruction of the urinary tiact 4^ rases of renal 


papillary necrosis 


Obstruction of Unnarj Tract 


Diabetes MeUitus 


Prfsent 

1 Absent 

1 Indeterminate 

Total 

1 

Present 

2 

27 

1 

2 

31 

Absent 

5 

3 

3 

11 

Total 

7 

30 

5 

42 


Levaditi^® pioduced papillaiy neciosis in labbits by the injection of viiylaniin, 
and Mandel and Poppei^' similaily produced the lesion in 36 labbits and one 
dog Thus, lenal papillaiy neciosis has been lepioduced in the absence of both 
diabetes mellitus and obstiuction oi infection of the unnaij'' tract 

MATERIAL 

hoit 3 ^-two patients who had renal papillai^'’ neciosis came to neciopsy at the 
Mayo Clinic fiom Januaiy 1934, thiough Decembei 1954 The distiibution of 
these patients accoiding to age and sex is showni in table 1, and the piesence of 
diabetes melhtus oi obstiuction of the uimart^ tiact is indicated in table 2 
Female diabetic patients with lenal papiliai 3 ' neciosis outnumbeied males mth 
the same condition 4 to 3, wheieas among those who did not hate diabetes, 
males predominated 21 to 9 Piesence oi absence of diabetes was not asceitamed 
in 5 cases Theie weie 86 women among 120 diabetic patients and 54 men among 
80 nondiabetic patients m lepoits of renal papillaiy neciosis in the literature, 
the sex was not stated in some cases The piedommance of males with renal 
papillao^ necrosis but without dnbetes undoubtedly is related to the fiequenci 
of urinar3" obstruction in oldei men 

Surpnsingl3'’, the \ast majoiit3’^ (81 per cent) of oui patients did not lia'C 
diabetes We cannot account foi this di&paiit3 \ctuall3q howecci, since the 

ul^cnditi C Lxporimentolle Unter«.uchuncpn uber die Nokrosp der Nieronpapdlc 
Aroh internat pharmicodcn 8 4s 63 1001 
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mridence of diabetes mellitus found at neciopsy vanes from 2 7 to 4 per cent, 
the incidence of 19 pei cent foi papillary neciosis among diabetic patients in our 
senes mdicates that the rate of occurrence of the renal disease is higher among 
diabetic persons than it is among the general population This prevalence prob¬ 
ably IS not so extreme as indicated by some othei reporters 

CLINICAL MANIFESTATIONS 

The clinical picture of renal papillaiy necrosis is extremely vanable, but the 
disease may be dimded loughly mto subacute and acute types In the subacute 
form the development and progression of renal infection usually are slow, the 
mcrease in blood urea is progiessive, ohguna comes about and death finally 
occurs Twelve of our patients had this form of the disease, five were diabetic 
When obstruction of the minarj’- tract and complicating cardiovascular disease 
are present, the clinical pictuie may m no way suggest the diagnosis of papillarj" 
necrosis, since the situation is charactenzed pnncipall}’’ by the pnmaiy patho¬ 
logic piocesses, and noth terminal piogiessive ohguna and uremia uncompli¬ 
cated infection of the urinaiy tract Tliree of our patients had this condition 
The acute type has two forms Fulminating renal infection ma}" develop, mth 
fever, septicemia, rapidly progressing azotemia and ohguna, a situation nhich 
finally teiminates m coma and death On the other hand, if obstruction of the 
unnarj’- tract is piesent, the pictuie may be essentially that of the obstiuctive 
disease until it is complicated by a teirmnal, acute, renal infection nhich rapidl}'’ 
piogresses to urenna, ohguna and death Tnenty-three of our patients had this 
acute type of disease, two were diabetic The lemainiiig foui patients died at 
home or in anothei institution, so that the ternmial couise is imknomi to us 
The disease usuallj" is fatal, although cases m nhich spontaneous healing and 
recoi eiy ensued hai e been leported ’ ^ 9 u j,j pf lattei cases the disease 
vas unilateral only, to date no case m nhich lecoieiy followed unequivocal 
bilateral imolvement has been leported 

Clinical findings most often made aie pain m the flank, chills and fever, 
hematuna, dysuna, urgencj" and frequency of unnation, nausea and vomiting, 
prostration and coma In all cases ohguna occura, at least terminalbq mth 
associated mounting uremia and finally coma Death usually results fiom either 
uremia oi o\ ei v helming infection 


miGxosis 


The symptoms of papillary necrosis usuallj aie masked by those of the pri- 
mnrj. disease, so that onlj a few antemortem or preopeiatne diagnoses hare 
been icported ’ t t ^ u is diagnosis was confirmed roentgeno- 

logicnlh OI In examination of tissue sequesters obtained in the unne The correct 

chagnosis rareh was suspected antemortom among oiii patients, and was con- 
nrmecl in onU one case (fig 1) 


195Fjclographic clianecs HI nccrotiiiriK rennl pipilhlis J Urol , 72 1-5, 

of “outrp"’,? llP?nrVl!r' 9 r 7 n^l' 7 ^"’m 2 ^ ncoro.,sm„Rno.odhi examination 
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Fig 1 Portion of sequestered necrotic pjramid obtained at C 3 'stosoopy from diobetio 
patient, demonstrating tj pical ghostlike preservation of p\ ramidal architecture in necrotic 
papilla Note dark masses of organisms in tubules (hematoxilin and eosin, X 30) 

The pyelogiaphie pictuie'® is similai to that of leiial tuberculosis It results 
from erosion and destmction of the lenal papillae (fig 2) All gradations of 
papillaiy necrosis maj^ occui, hence, the loentgenologic appearance of the 
calyces depends upon the degree of iieci osis Alternate ai eas of constriction and 
dilatation of the pehus and cal3’^ces maj’’ be found, but the most pathognomonic 
findings aie the irregulai dilatation and “moth-eaten” appearance of the nnnor 
calyces which result fioni neciosis and sloughing of the lenal papillae In ad 
vanced lesions there maj’’ seem to be extravasated contrast medium extending 
into the renal cortex paiallel to the tubules, someMhat similar to p 3 mlotubular 
backfloM, from iihich it must be distinguished This finding was emphasized 
particularly b 3 '- Gunther" 

The diagnosis frequentl 3 '^ has been established oi confiimed onb"^ after uiu 
lateral nephrectom 3 ’'- ^ ^ Gunther^ leported thiee such cases, in which two 

patients sumved 


DIFFERENTIAL DIX&NOSIS 


Diseases which must be distinguished from renal papillaiy necrosis are I) 
acute p 3 elonephntm, without papillaiy necrosis, 2) calculus, with renal colic, 
3) lenal tuberculosis and 4) renal tumor Pyelonephritis cvithout papillar 3 ^ necro 
SIS IS not so sec ere or so fulminating as when pyramidal disease is present, the 
patient is rareb^ so ill, and the response to conserc^atic e measuies may rule out 
the moie senous diagnosis Poentgenologic studies occasional^'' ma 3 distinguish 


1 'Brai'ch W T and Emmott J I Clinirul Lrogrunlu 
Roentgenologic Diagnoii^ Philndelphn \V B Snnndets Co 


4n Atln>; and Textbook of 
1051 pp G00-T)01 
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Fia 2 Left rctropnuU pMlogrniu Uonat outhuo k pnluprd with lurtiirti ih'-tortioii 
and dcslnictum of nil i ih cp'<, siippi ^tn p of n uni pnpill ir\ upiiosk NoIp p\tm\ n'-nlioii 
of contr 1st mpduim pnrnllpl to tulnilis nud t \ttudmp townnl ipnnl iortL\ lu noino i ihii' 
partioul irh upper enh \ 

pipillan net lobts, Out not ah\a\y 1 he p ibbtgo of a loutil t ahuhis m the piosoiuo 
of LoUc nun be ioufus(.d with the pi'ibupe of i slougluHl neirolu papilla 'I'he 
lociitgeiiognuu nin be ihagiio''tu in muIi i i^es, bul fiviiuenth tionopique 
cihuli and slouglud tu’sne nun u'-einbU enh othei ind make distimlion im- 
posbible When lumatuua IS i pivsentinj!: s\ini)tom both len il tubeu iilosis nul 
tumor (of the rend pelvis) nun punhui i loenttienologu putuit' u'sembhnp; 
that of papillarv luuosis Dineiimtial (ha|;nos|s, putunluh as betwinm lend 
papilliiv lUHiosis iiid tiibeiinlosis mn be extixmieh dilluiilt the ful that 
pipillaiv neirosis iisnillv is bilatend pi units distnution fiom tniiioi in most 
I ibis 'Ihe aiiitenesa of tin ilniiial piituir also will nuhne the diagnosis tow ml 
pipillarv neirosis in distnigiiishing it fioin tumor oi tiiberiulosis 

iviiioioHii \si n-nt, 

(irotit iippiaraiwr Renal papilliiv niiiosis was bilatei il m 27 i isis and um- 
lateral ni 12 i ispb (11 pei leiit) In the nnnlining three I'lbi's i( oiiiiireil m 
patients who had a sohtarv kiitnev Umlitcnil unoheiiient in 10 of oiii 12 i nes 
loiild be eviilainetl on the bisib of umlatiral obstruilion, with papillaiv iieiiosis 
finiiid onlv on the nnoheil side afletteil bv obstruition In the other two iti- 
staiuis iinHlisposing faetoi-s (whiih will be ihsiiissi'il 1 itei) wei-e pirsent m both 
kuliiev^, but pi])illiiv 111 crosis ileviloiicd onlv on the bide with the most simk 
prixlisposiiig processes 
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Fig 1 Portion of sequestered necrotic pj rnmid obtained at cystoscopy from i ^ 
patient, demonstrating typical ghostlike preservation of pj ramidal architecture 
papilla Note dark masses of organisms in tubules (liemato\t lin and eosm, A 

The pyelographic picture'* is siniilai to that of lenal tuberculosis It results 
from erosion and destmction of the lenal papillae (fig 2) All gradation 
papillary necrosis may occui, hence, the loentgenologic appearance o 
calyces depends upon the degree of neci osis Altei nate areas of coustnction a 
dilatation of the pehns and calyces may be found, but the most pathognomonic 
findings aie the irregular dilatation and “moth-eaten” appearance of the mino 
calyces which lesult fiom necrosis and sloughing of the lenal papiUan In " 
vanced lesions theie maj^ seem to be extravasated contrast medium exten 
into the renal cortex paiallel to the tubules, somewhat sinular to pjmlotu u 
backflow, from -which it must be distinguished This finding was emphasiz 
particularly by Gunther" 

The diagnosis frequently has been established oi confiimed onl}'^ after 
lateral nephrectomy 2479 Gunther'' reported thiee such cases, m which "■ 
patients surmved 


1 ) 


DIFFEKEXTLXL DIAGNOSIS 

Diseases which must be distinguished fiom lenal papillaiy neciosis are 
acute pyelonephiiti's, without papillaiy necrosis, 2) calculus, wnth renal coi > 
3) renal tuberculosis and 4) lenal tumor Pyelonephiitis without papillaiy 
SIS is not so severe 01 so fulminating as when pjTamidal disease is present, 
patient is raiely so ill, and the response to conser\atne measures may imle ou^ 
the moie senous diagnosis Roentgenologic studies occasionally ma}" distmgr 

1 'Braasch, W F and Framott J I Chnicul Urograplu 4ii Atlas and Te\tboo 
Roentgenologic Diagnosis Philadelphia W B Saunders Co 1051 pp GOO-GOl 
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Fig 2 Left rotroRnidc p\clogrflm Rcnnl oullino is cnlnrgcd, ^^^th bizarre distortion 
and destruction of all cnUccs, sugpcHtnc of renal pai)illaT\ necrosis Note c\tra\asation 
of contrast medium pnrnllel to tubules and extending toward renal cortex in some caljces, 
partioulnrlj upper calj'x 

papillary necrosis, but not alwaj s llie passage of a renal calculus in the presence 
of colic may be confused with the passage of a sloughed necrotic papilla The 
roentgenogram maj be diagnostu in such cases, but ficquentlj’' nonopaque 
calculi and sloughed tissue may resemble eath othei and make distinction im¬ 
possible Wlieii hematuria is a presenting symptom, both renal tubeiculosis and 
tumor (of the renal pelvis) may produce a roentgenologic picture resembling 
that of papillary neciosis Differential diagnosis, particularlj' as between renal 
papillaiy necrosis and tubeiculosis, may be extremelj' difficult The fact that 
papillary necrosis usually is bilateral permits distinction from tumoi in most 
cases The acuteness of the clinical picture also will incline the diagnosis toward 
papillary necrosis in distinguishing it from tumor or tubeiculosis 

PATHOLOGIC ASPECTS 

Gross appearance Renal papillary necrosis xvas bilateral in 27 cases and uni¬ 
lateral m 12 cases (31 per cent) In the remammg three cases it occuired in 
patients xvho had a sohtary kidney Umlateral involvement m 10 of oui 12 cases 
could be explained on the basis of umlateral obstruction, wuth papillary necrosis 
found only on the mvolved side affected by obstruction In the other two m- 
stances predisposmg factors (w'hich will be discussed later) were present in both 
kidneys, but papiUary necrosis developed only on the side wnth the most severe 
predisposmg processes 
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Fig 5 a \lraost complete sepirition of necrotic pipilla Thi« ^tnge Mould be reprc 
'cnted 05 a ‘nng-hadoM ” roentgenolopicnlh (hcmatowlin and cO'in X 20) b Papilla 
has completeh "-loughed anai lea\ang conca\e defect in p\ ramid l)a«e of nhicli i- nell 
organized and healed Thi- Mould be represented a,- clubbed cah-\ roentgenologicalh 
(hematow lin and co<iin X 751 

(fig 3) The tips of the papillae ma\ be coxeretl with a shaggj , g^a^^sh-white oi 
hemorrhagic eMidate The necrosis is coagiilatne chaiacteristic of an infarct, 
and usualh there is a sharp aellow-to-ied zone of demarcation between the 
necrotic area and \nable parench\ ma Separation and sloughing of the necrotic 
papillae maj occur along this Ime, with the fragment passing mto the renal 
pehns, leaMug in its wake an irregular, grai, necrotic concanti axtending mto 
the pi ranud Oceasionalh , onh the tip of the papilla maj be affected, or a small 
area of necrosis ma\ be found onh in the central portion of the pj-ramid, usuallj 
paralleling the long axis of the collectmg tubules Sometimes the entire pj-ramid 
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ma}’' be necrotic The columns of Bertin and the renal cortex generally are 
umnvolved in the necrotic process 

Microscopic appearance The renal cortex, pehns and calj^ces reveal the usual 
changes of acute or chronic p3'’elonephntis, h3''dronephrosis or other associated 
pathologic conditions 

Dilatation of the tubules frequent^'’ was noted, particularl3'’ when obstruction 
was present, m ith degenerated leiikoc3’tes and amorphous debns in the lumens 
Degenerative changes m ere noted in the epithelial cells of the tubules in all cases, 
ranging from simple, cloud3’’, granular c3’toplasm to necrosis The interstitial 
tissue was most often characterized b3'^ edema, inflammator3’’-cell infiltration, 
fibroblastic proliferation and formation of abscesses 

The t3qucal lesion of papillar3 necrosis is found in the papillar3^ portion of the 
lenal p 3 ’Taimds, and consists of an infarct wnth coagulation necrosis of all the 
elements and earl3’’, good presen ation of the general underl3^ing architecture 
(so-called ghost papillae) Abscesses m ere observed in the renal p3’Tainids m 38 
cases When acute p3’^elonephntis was not present, development of such ab¬ 
scesses undoubtedly was the result of secondar3' infection of the necrotic areas 
and subsequently the adjacent parench3Tna 
Edema of some degree and necrosis were obsen'^ed m all cases except one 
In man3’- necrotic areas with loss of cellular detail, the general architecture per¬ 
sisted, with p3’'knosis or absence of cell nuclei Later, all the tissue became 
necrotic, losmg its architectural pattern The necrotic areas were most often 
found m the distal portion of the p3Tamid, although a more proximal location 
frequentl3’' was found (fig 4 ) When the necrotic tissue sloughs, the remaimng 



Fig 6 Juxtamedullaix area of kidnej m case of chrome pi elonophntis demonstrating 
thickening of arterial wall at edge of adjacent area of necrosis m p\ ramid Xote lack of m 
flammatorv exudate in zone of demarcation Xecrosis resulted from ischemia caused b' 
artenoscle'rosis (hematoxi hn and eos.n X 19) 
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T\ble 3 rombomdo.ix of f<i.(or« of Hiolomr impnrlamc 4-’ rn«c<< of v^P'llarV nccro^f^ 

111 irhirli nrrropii/ tra^ iloiie _ 

j Ca^e5 No 


\ 

B 

C 

D 

E 

F 

G 

H 

1 

J 

K 

L 

M 

\ 

0 


Vrvitc incloncpUriti-- + \ a--[‘ul ir (rlironic pxploiif'plirili'-j 
Trtcrio^rlcro'^i'-) + Di iljctc-- 

Acute ))\cloneplinti-’ + 3 I'-cul ir (chrome p\cloi)e])liritis 
artcriO'Clero-'ib) + DnhetC' + Oh-'lriietion 
3 cute i)\clonpphriti' + N u'cular (ehrome p\ elonophnti-) + 
Diabetes 

Vcute picloneplinti-- + \ i>:rul ir (chrome |>\p|oiicpliritis,j 
subacute bacterial endocariliti-) + Dnbete- I 

Acute piclonepliritis + A a'-cular (clirome p\eloncphntis)| 
+ Obstruction | 

Acute p\elonephnti" + A o'-cutar (cliromc pielouepliritis 
artcnosclero'is) + Obstruction ^ 

Acute ])\ clonepliritis -f A isciil ir tchroiin incloncphritis, 
lupus er\ thenntosus) 

Acute Illelonephritis A a'cular (chronic pielonephritis 
penartenti' nodosa) i 

Acute pieloneplintis + Ob'tnicnon • 

Acute pielonephritis 

A a'cular (chrome pielonephritis arteriosclerosis) 4 - Ob 
struction 1 

A ascular (chronic pielonephritis congestion*) + Obstruc 
tion j 

A'a'cular (congcstionf) + Obstruction , 

Avascular (chronic pielonephritis congestion}) 

A ascular (eri throblastosis fetalis) 

Total 


.3 


o 

1 

1 

17 

5 

2 

1 

•1 

1 

1 

1 

1 

1 

1 

42 


‘Congestion resulted from shock mth peripheral 1 ascular collapse 
t Congestion resulted from cardiac failure after mi ocardinl infarction 
} Congestion resulted from renal lein thrombosis 

margin of the pj ramid is irregularh concai c, and consists of % arj ing amounts 
of necrotic matenal and the reactire zone, as desenbed (fig 5) Healing iias 
obsen ed in tii o cases and n as complete m one 

Impairment of circulation nas endent 111 all but file of our cases Sclerosis of 
the arterial tree accompannng chronic pielonephntis nas seen in 35 cases 
(fig 6) This laned from shght-to-marked medial thickening and adientitial 
fibrosis, and gaie the charactenstic “onion-skin” appearance In some cases 
ivhen the disease 11 as sei ere, this 11 as associated mth intimal thickenmg Alod- 
erate-to-seiere artenosclerosis nas noted in 11 cases 
In three cases sei ere i ascular congestion mth stasis and local tissue anoxia 
accompnmed the infarction The causes of this congestion n ere renal-i ein throm¬ 
bosis, cardiac failure, and shock mth peripheral \ ascular collapse, each occumng 
m a smgle case 

COMMENT ON C\USA.TION 

The ^anous combinations of factors contributing to the causation of papillan 
necrosis m the 42 cases reported are outlined 111 table 3 Ihe multiplicity of 
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contributing conditions is evident By far the commonest combination of factors 
serving to deplete the pyramidal blood supply and to result m papillary necrosis 
was acute pyelonephritis accompanied by vascular changes, as occinred in 32 
cases 

Obstruction of the urmary ti act, with dilatation of the renal pelns and calyces, 
and lesultant dilatation of the collecting tubules m the renal pyramid, can sen'e 
furthei to embariass circulation in this area by compression of the interstitial 
tissues and the small blood I'essels contained therein (24 cases) Interstitial 
edema may cause compression of the small vessels in the pyramids Formation of 
abscesses, with mvolvement of the adjacent vessels, similarly may result m 
vascular occlusion 

The potentiation of acute pyelonephiitis b}^ either diabetes or obstruction ol 
the urinary tract is well established 


TREATMENT 


The almost umform fatality lesultmg from bilateral papillary necrosis empha 
sizes the necessity of prevention, rathei than treatment, of this disease Earl) 
recognition and prompt adequate treatment of acute pyelonephritis, in both t e 
diabetic and the nondiabetic patient, aie essential Similarly, early recognition 
and relief of obstructive urologic disease is vital Good diabetic contiol probabj 
wiU help to prevent this disease among patients so afflicted, although the dura 
tion and severity of the diabetes aie not generally considered to be of importance 
etiologically’’ “* The fiequentl3'' insidious symptoms of obstructive uiologic disease 
and of renal infection, particularly in diabetic patients, may continue to e 
sources of delay and frustration 

To date, spontaneous recovery from proved bilateral papillary necrosis h^ 
not been reported Those patients nho recovered spontaneously or recoverea 
after nephrectomy probably had unilateral involvement only In such cases 
control of infection and rehef of unnary obstruction are vital In addition, the 
advusabihty of nephrectomy must be considered Cases in which unilatera 
nephrectomy was followed by clinical lecovmry havm been reported " ^ “ In none 
of these was contralateral papillary neciosis demonstrated Whether or not 
nephrectomy was lifesaving in these cases is purely conjectural Certainly, 
nephiectomy is contraindicated if the mtegrity of the contralateral kidney is m 
question 

SUMMARY A^D CONCLUSIONS 


The clinical and diagnostic features of lenal papillary necrosis havm been 
discussed 

The present study of 42 cases brings the total reported to 253 In the majority 
(61 pel cent) of those reported pievuouslyq diabetes meJhtus was associated, 
whereas diabetes mellitus was associated in onlj.^ 19 per cent of this senes 

It IS apparent that no single factor can be cited as all-important in the patho¬ 
genesis of renal papillai’j necrosis The anatomically inferioi blood supply of the 
pjuamids servms to localize the necrotic process to its characteristic site m all 
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n^Ob \ ibdilai (Iiaiifios were, or aiuto pM'loiiciihntis wa^, (\i(loiit in ill in¬ 
stances, nicl hotli wcie piesont in more 111 in lliicc-foin Ills of the insos Obsliut- 
ti\o urologic disease and diabcles mellilus, both seniiifi; to ])otenlnlc naial 
infection ns well ns furtliei to coin])roiniso llit p\ lainidal blond snpph b\ \ irliic 
of their own inherent iiathologn deiangoinenis, were eiKonnlcred freepienth ns 
eompheating f u tors 

Ireatincut of renal pipillirc necrosis, m \icw of the almost incanablc fatal 
termination, is largeh supportne Control of infeilinn iiid diabetes and relief of 
obstnietion of the nriiiar\ trael aie iinpernlne 
Ihe frequent occurrence of lenal pnpillniw iiceiosis in iiondiabctK persons, 
contrnn to the mcidcncc rcpoitcd in the htcnilurc, is jinrliculaih einphasi/ed 
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EXPERI]\'IENTAL EXTERNAL ESTIMATION OF BLOOD 

FLOW mTH RADIOACTR^ lODINATED ALBUL'IIL 

LESTER PERSKY, FREDERICK J BONTE and JACK KROHMER. M A 

From the Department of Surgery, Urological Serince ® 

Reserve University and the University Hospitals, tteveiana, 

The estimation of lenal blood flow is often of pnme 
gist endeavormg to decide preoperatively, m the face o to ° 
indeterminate duration, ivhethei the involved kidney is worthy of bemg sp^ 
oi whethei immediate nephiectomy should be came ou impos- 

visuahzation on excietoiy mographv, cathetenzation ni^y ® ,aii ration of 

sible mitigating against the use of dmded clearances, an ® ^ of 

the vascular pattern by aortography may be incomplete, of 

interpretation The utihzation of radioactive isotopes for the 
penpheial blood flow,' caidiac output,^ and the distnbution ° 
supply,® suggested to us that possibly the pnnciples of externa 
be applied to the kidney 

TECHNIQUE AND RESULTS 

To explore this concept, two sets of expenments wem earned 
healthy nembutahzed mongiel dogs In the first group of i ° ^ ^ 

were exposed through flank mcisions Ten to 15 miciocimes o ^ ^ poynp 

nun (I'®') were then injected mtiavenously By means of two scintifl t 
ers in direct contact with the kidneys isolated by lead shields, t 
from both was counted and recorded directly on a dual channel recor 
mth the blood supply to one kidney clamped, the same expemnent 
using 26-30 additional microcunes as the lepeat dose Results sho^ 
coimts obtained from the impaired side were defimtely of a nmike y 
der than those obtained from the contralateral side (fig 1) The im 
resembled those seen m the studies of penpheral vascular beds and occasi 
were sunilar to the cuives of cardiac output studies 

Similar expenments were then earned out m a senes of animals vnth e 
neys in situ, and with a single scmtiUation counter apphed externally co 
through the intact flank After prehmmaiy countmg on one side, the exjer 
was repeated with the kidney hgated Both observations were then made on 

Read at annual meeting, North Central Section of American Urological Association, 

Cleveland, Ohm^^ Oernber 3 facilities made available through wSem 

W31 109 ^ENG 78 the Umted States Atomic Energy Commission and Western 

Reserve Fmversitj ^ p ^ Maclnts-re, W J , Holden, W B and Friedell, H L 

1 Krieger, ^ lodinated human serum albumin in evaluating the periphern 

JuRHon Ann Smg^36^M^ and Friedell, H L The deter 

’MaolnttTe, ' ’ ,tnut bl a continuous recording sjstem utihzing lodinateu (>■ 

nunation of (Part I Animal studies ) Circulation 4 662-566, 1951 , j, ol 

human serum albumin p ^ Schatten An experimental stud} oi 

3 Cole, J W , Kronmer, , ^ ^ ^ 543-544, 1956 

intrahepatic distribution o p 



K-'TIM \TIO\ OF KI \ \L BLOOI) J■LO^^ 


5()'1 


lontnl\toral ‘^iclc Ihe rcuhn^^ wore then i(!jvi'-tcd for b ick^rrouiid iiul lor \ ir- 
ntioii in do'C «o tint rcpresoiiUtion n ‘iinlo^roin in both set« of ninm il' l.igi- 
tion c-irritKl out on both ^ides in the ‘wond •n-otip to i)ro\c tint wt ucrc 
'ittu'ilh coiiiitiiig the ndntioii from tlie kidnc\ Flic results in tins group ucrc 
nl'O ton«tint uid pnmllclnl \cr\ tlo^cK the marked dnpant\ M?en in the fir^t 
group after clamping the renal \e<.'el' ffig 2) 
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Fig 1 Counts obtained o\cr evpo-ed kidne\ of dog; u^ing lodinated nllnimm 1* ^ intra- 
’^non^h (top) and change in counts oUt uned following unilateral ligation of renal \c*‘-eN 
(bottom) 
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DISCUSSION 

The value of a simple method iihich vould permit the urologist to determine 
pieopeiatively the state of the renal blood supply seems ohnous We ho^ u 
timately to apply these expenments chmcally and to achieve a quan i a n 
measure of the renal circulation It ivas feared that m the intact 
counts from the viscera, soft tissues, and great vessels would he of suftce 
magnitude to mask the lowermg of coimts on the side of embaria re 
culation The fact that this did not occur corroborates the recent obsen 
of Winter* vho utilized the external counting of radioactive diodras “ 
of renal function, and suggested possible extension of his technique ° 
mmation of lenal blood fiov We feel that by the companson of cou ^ 
tamed externally from both kidneys and utihzmg m addition the cou ^ 
elsewhei e av ay from the kidneys to represent a vascular bed a n o 
which the kidney counts are obtained, our study will give a quan i 
of the lenal blood flow similai to his detemunations 


SUMMARY 

The feasibility of using ex'ternal counting of 
blood flow has been demonstrated m the dog Extension of the 
tients and a more exact detennmation of the quantitative aspect 


urements are to be attempted 

< Winter, C C Nen renal function test The radioactive diodrast renogram 
76 182-196,’ 1956 
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CH-IULFS FlUGl'^ON H V\ MO\ 1 I V\lTO\ vsn M VURICl \\ I’LTI R‘'0\ 

FromlhcDipnrlmiitol LroJo'Ki f ^ J'Mic J]i nith S, rnrc Untpilol, ii 4 \ } 

The compouml 1 iminophtlnll)\dn/ulc w !<= found In Alhretht m l')2S to 
h'ne the prope^l^ of produiiiig thiiiiiluiiHiie'ieiiec nhcii Ireittd mth in o\i- 
dizinc 'liieut biuh * 1 '^ h\ clrojic u peroxide, pot i'^?uiiii form \ nuidc or '■odium h\ jio- 
chlontc 111 m ilkiluie ‘-oliitioii be\eril other phthallndnzide den\ itue- pro¬ 
duce thcmiUimiiieseciice on oxidation hut not neirh nnuh li^ht i' mth 5 - 
amiiiophthalln dr izidc 

The production of light presented the iiitncning thought tint perhap-? this 
compound uoukl he excreted in the uniie and if the amount of txireturn x ined 
uith renal function thn might he an emh performed renal fiiiutioii te^t 

In order to exahnte the plnsiological properties of i amuiophthalln drizide it 
nas administered to a ralihit It n is found tint it Mas- impossible to dissohc 3- 
amniophthallndrazide in vii\ iciucous medium except in ilkalmc solution 
Therefore 50 gui l-aiiunophthalh\drazide was chssohed m 1000 it of 1 4 per 
cent sodium h\droxide solution indthepH id 3 ustetl to S This was then idmin- 
istered In means of a slow intrai enous drip to i -4 pound nbbit to 1 total ciuantitx 
of 0 5 gni kilo The unne was collected and was found to possess the txpical 
lunuiiescent properties of 3-aminophth din drazide The rabbit ippeired to suffci 
no untoward effect^ and was 1 iter saonfieed and no organic changes of the i inotis 
organs found 

Another rabbit was gixoii 1 subcutaneous injection of 1 gni I-aminophthalln- 
drazide suspended in peanut oil This rabbit showed no untoward reactions and 
was kept for li tears \utops\ at that time rexealcd onb hbrosn iiid 1 foreign 
bod\ reaction about the prexaous site of injection 

In order to be absoluteh sure no toxic effects w ould result Irom administration 
of this compound to human beings it was exahiated b\ the Toxicologx ‘section 
of the U ■=! Public Health Serxace Commumcable Disease Center at ^ax annah, 
Georgia Thex found, as aforementioned that I-anuuophthalhx drazide w as sol¬ 
uble onlx in a basic solution The weakest base in which thex found solution 
could be affected was a 5 per cent solution of «odium carbonate Rabbits were 
selected for acute toxicitx studies 3-aimuophthalhxdrazide was adnumstered 
mtrax enouslx as a 10 per cent solution m 5 per cent sodium carbonate How ex er, 
exen wath thi« weak base the animals were killed bx alkalosis before the desired 
amount of compound to be tested could be adnumstered Therefore no tests 
using this route of administration could be completed 

‘The compound to be tested was gixen to rats bx mtrapentoneal injection m 
dosages of 500 1000, and 2000 mg /kg , adnumstered as a 20 per cent suspension 
m 5 per cent sodium carbonate There were no noticeable differences between 
the rats receixang the control 5 per cent sodiimi carbonate solution and the rats 
\ccepted for publication October 16 1956 
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leceivmg the mateiial to be tested suspended in the same solution Most of the 
animals showed signs of alkalosis and peritoneal imtation 

“Female white rats weighing around 200 grams u ere selected for the study of 
acute oral toxicity The compound was admmisteied in gelatin capsules One 
gioup of three rats was giAmn 500 mg /kg of the drug A second group of three 
ammals received 1000 mg /kg Two additional groups were set up at levels of 
1,500 and 2,000 mg /kg Due to difficulty’’ 'unth the dosing techmque and the 
Imuted quantity of the di ug available, only’ one ammal v as treated at each of 
the tv o highei levels A conti ol group v as set up in v hich the ammals v ere gi\ en 
gelatm capsules contaimng pyrophylhte, a v ater-msoluble silicate, in the same 
mannei as above None of the treated animals died, and during obsen’ation for 
19 day'’s foUovmig treatment, none showed symptoms of poisomng All of these 
ammals continued to gam weight at the expected rate Thus it appears that up 
to 2,000 mg /kg of 3-ammophthalhy’diazide may be gmen to rats as an acute 
oral Ol mtraperitoneal dose mth no ill effects The determmation of the LD50 
for this diTig has not been earned out, for it is mechamcaUy’ impossible to admin 
ister doses much largei than 2,000 mg /kg to rats 

“Ta\o rats vere given the powdered dnig, ground into then legular diet at 
lev’els of 5 and 10 per cent The food intake and body v eight of these ammals 
weie checked daily The rat on the 5 per cent mixture consumed a total of 30 
gm of the diet OA’er the 19 days of observ’ation, representing an average dad} 
food intake of 15 9 gm The food intake rvas consistent, shovmig extreme daih 
A’’alues of 11 and 24 gm This is only’ slightly below average for a rat of this v eight 
A slight gam in body’ v eight v as shown during the experimental period The tota 
intake of the dmg vas 15 gm (85,000 mg /kg ) during the 19 day’s of the test 
“The anmial vhich was fed on a 10 per cent mucture consumed a total of 20G 
gm of the diet, or an average of 10 1 gm per day This is consideiably below the 
normal food intake, and the lat dropped in body veight from 177 to 174 gm 
during the coui-se of the test This probably represents a dislike of the diet rather 
than toxicity’ of the drug The total drug consumption by this ammal v as 20 
gm (116,384 mg/kg ) ” 

Therefoie, the conclusion i cached by’ the Commumcable Disease Center was 
that 3-aminophthalhy’drazidc jiossesscs a v cry’ low orclci of toxicity for rats vheii 
given oially’ on an acute or a subacute basis 

It was felt also that the oral route of admnustration would be the one to be 
used on patients as the intravenous or mti amuscular route w ould be too toxue 
from pH standpoint 

Aftei completion of the toxicity’ studies it was necessary to dex’ise a method 
of quantitatn ely’ measunng the amount of 3-ammophthalhy’drazide in a gi' 
solution 

It w as thought that the amount of luminescence could be used as a quantitatn c 
measuie of the amount of 3-armnophthalhy’drazide present 

The amount and duration of light produced, how e\’er, vary’ w ith several factors 
besides the concentration of 3-aminophthalhydrazide 

1) The alkalinity’ of the solution causes xanations in the amount of lumines 
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cence iiiwhued llu nia\inuim lumincscciuc omu', \\illi ii solution of 0015 
normal sodium liydroxido ns found In Zolliici and ]Douglitit\ As llic (oiiccnlia- 
lioii of sodium IndioMdo is iiicicisod the amount of light piodiuod diops olT 
until 111 a 0 5 normal sodiuni hj dioxide bohilion only l/8th as iiivnli light is pio- 
ducctl The rcnition does not oeiui at all m aeid solutions 

2) 'I he concent 1 at ion of S-niuinophthalhjdi.i/idc nITeits the amount of light 
produced in the oxidation hut it is not a dncit pioportion ft has heen found by 
Lccdj that the innxniiiim light is produced when the concent i at ion of Tnmino- 
plitlialln dra/idc IS 0 02 molar AO iiiiolarsolulion (auscbonh half the amount of 
light as the 0 02 molar solution Ijiiminesi eiu e will oci in, how e\ er, w ith 5-amnio- 
phthalhydrn/idc in as extremely a gloat solution ns one part of 1-amiiioplithal- 
Ipdrandc to 10^ parts of watci 

3) Lumincscciice will occur with onh hydrogen jicioxidc as the oxidizing 
agent but although the durition is long the amount of light piodueed is low J he 
inteiibiU IS increased maikedly with such eompounds as potassium foiri(\anicle 
or sodium hj poihlorite, manganese dioxide, colloidal platimnn, hemoglobin and 
ozone It IS felt b^ some authors that these aet ns cataljsts to the oxidation We 
ha\e found that a t>atisfnctory icadion oecuis with only potassium fcriujaniclc 
as an oxidizing agent Thus it can be seen that seicrnl \arinblcs entci into the 
amount of luminescence produced on oxidation of l-ainnioi)hllinllij'diazide 

It was thought that perhaps the amount of -l-amniophthallndrazide piesent 
m a solution could be determined by titrating the solution with an oxidizing 
agent such as potassium fernejamde until all the ^-amnlophtlnlh^drnzldo has 
been oxidized, the end point being the failure of a drop of potassium ferrict amde 
to produce any luminescence on striking the surface of the solution of 3-ammo- 
phthalhjdrazide In order to do this it was found neccssaiy to add an excess of 
sodium hydroxide to the solution of 3-ammophthalhydi azide (The 3-ammo- 
phthalhydrazide solution w as prepared bj dissolving 0 5 gm of 3-ammophthal- 
hj drazide m 1 litei of 0 o per cent sodium hydioxide To some cjuantities of this 
was added equal paits of 5 per cent sodium hydroxide ) The titiation was carried 
out m the dark using 0 1 per cent solution of potassium ferricyanide foi titra¬ 
tion However, not only was it quite difficult to titrate in total darkness but 
also the end point w as madequate 

Another and better way was found to quantitatively measuie the amount of 
3-anunophthalhydrazide present in a certain solution and that was bj fluores¬ 
cence There is no chemical reaction invobed and, tlierefore, the number of 
vanables is decreased to three, that of the amount of 3-ammophthalhydrazide, 
the amount of ultraviolet light used, are the pH of the solution In contiadistinc- 
tion to the luminescent reaction, fluorescence occurs only m a neutral or acid 
solution Weber found that the fluorescence occurred m a solution wuth a pH of 
from 2-8 The maximum fluorescence occurred at a pH of 4 86 
Our ex-perunent showed that the gieatest fluorescence occuried m a neutral 
solution A Ckileman umveiml spectrophotometer wuth a photofluorometer attach 
ment was used for the determinations A in'- 1 filter passing only the 365 M U 
band was placed between the ifltranolet illumination and the solution A PC 1 
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filtei was placed in front of the photoelectiic cell to filter out all hght except the 
puiplish-blue hght fiom the fluorescing 3-aminophthalhydrazide solution 

The neutralized solutions of S-aminophthalhydiazide were placed in quartz 
cux ettes undei the ultraviolet lamp and the amount of fluorescence measured 
V ith the aid of the A^Tieatstone bndge and stnng galvanometer of the spectre 
photometer It was found that if the solution of 3-aminophthalhydrazide nas 
too concentrated the surface of the solution fluoresced more brilliantly than the 
lemaindei and, therefore, the total hght output of the solution vas less There 
fore, it IS necessai 3 '' to be sure that the solution is dilute enough so that thefluores 
cence is even thioughout It was found that a 5 mg per cent solution of neu 
trahzed 3-armnophthalhj'’diazide fluoresced moie at the top and therefore ga\c 
a lovei leading than a 2 5 mg pei cent solution Therefoie, a 2 5 mg per cent 
solution vas used as the standard foi all deteiminations This standard was pre- 
paied as follows First a 50 mg per cent alkaline stock solution of 3-aminophthal 
hydi azide is made bj’’ dissohung 100 mg of 3-ammophthalhj’^drazide in 200 cc of 
0 01 normal sodium hj''dro\ide The standaid is then made from this by taking 
5 cc of the stock solution and adding 5 cc of 0 01 normal sulfuric acid and diluting 
to 100 cc thus foimmg a neutral standard solution It has been found that the 
alkaline stock solution is quite stable and \nll keep foi man}’’ months Howeier, 
the neutralized standaid drops in the amount of fluoiescence it mil pioduce after 
a fev days 

By appropriate dilutions of the standard the cahbration curve shoum in figure 
1 V as obtained It v as found that this method of measui ement was quite accurate 
and the results vere reproducible vlien an aqueous solution vas used 
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1!I N \L 1 \( I!I TION (It 1-VMINOl’in 11 \I IIM)Ii \/H>' 

The nc\t plu'-c of the in\c'stigiidon imol\((l gnmg pilieiits i-imiiiophllial- 
IndnzKie In nioiilh, (ollcdmg the uiino and doteinniiiiig the amcjiiiil o\cictcd 
formal uiiiK' nas lir^t pi u cd iii the spec tiophotonictci 'I his n is found to flim- 
rcscc ^el•^ shghth nith a iciding of 1 a dcnsll^ units (ns (ompared to the st nid- 
ard set to 0 dcnsit\ units on tlie diiiin dial of the spcttiophotoniefci) V noinia 
^oung mile nas gnoii 0 ') gm of 3-aniuiophthallndra/idc at b 00 am and all 
urmcsa\c<l foi the next b hours On plndiig a spctimcn of this urine in the spec- 
trophotomclci it fluorcseed hrighth hut all at thcsuificc It w is found neiessaii' 
to dilute the urine 1 10 with w itci to obt im fluoicsccnce e\cii enough for satis- 
factorj leadings It seems that concentrated uiine blocks the ultraMolet light 
from penetrating d(?oph into the solution 

Next the total duration of the output of I-nnimophthalln dra/ide in a nonnal 
mduidiial was determined It was found that aftci (ollccting urine in hoiiih 
specimens for ten hours that \on little 3-annnophthallndrande w is excieted 
m the fii-st hour Dunng the second hour more was excreted Duiing the next 
eight hours equal amounts wore excreted It was evident that the excretion ex¬ 
tended hejOlid ten hours 1 lierefore, two othei noiinal male patients were gn en 

Oogm of I-annnophthnlhidra 7 ide and all urine collected Ill six hoiirh specimens 

for 30 hours Iho results arc seen in table 1 

It IS, thciefore, seen that the inajoritj of the 3-aniinophthnlh\dra/ide was 
excreted in the first G hours In the first patient Cl per tent and c4 per cent in 
the second w as excreted in the first b hours How o\ cr, it w as ext rcted foi 24 houis 
in measurable amounts It was found in other cases that it was excreted foi over 
thirtv -sLx hours 

To evaluate the excretion of 3-amiiiophthalhvdraride in a patient with de¬ 
creased renal function a fortj-j^ear-old man with polv’cvstic disease was chosen 
The nonprotein mtrogen was 100 mg per cent An excretoiv urogram showed 
no dj'e m 30 minutes Howev er, he vvas asjmptomatic Tliice normal indiv iduals 
were chosen as controls Each patient was giv en 0 5 gm of 3-ammophthnlhj clra- 
zide Table 2 shows the results 

It IS noted that three to four times as much 3-ammophthnlh> dra/idc v\ as ex¬ 
creted bj the patient with the elevated nonprotein nitrogen due to polyc 3 '^stic 


Table 1 


Time of Sptcciracn I 

1 

^ olume 

Mg ^ of J amino- 
pbthalh^dnuide in 
unne 

Total mg for each 

6 hours 

Total mg output 

6 a ID -noon 

400 cc 

7 2 

28 8 


Noon-6 p m 

IKK) cc 

6 

6 6 


6 pm -Mid 

650 cc 

6 

3 9 

39 3 

Mid -6 am 

1 950 cc 

None 

None 


6 am -Xoon 

450 cc 

None 

None 


Gam -Xoon 

500 

4 4 

22 0 


Noon-6 p m 

300 

1 6 

4 S 


6 pm -Mid 

1 ISO 

3 

0 6 

27 7 

j\Iid -6 am 

j SO 

3 

0 3 


Gam -Xoon 

650 

None 

None 
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Table 2 



1 Time of 

specimen 

Volume 

Me % of 3 ammo 
I^thlUiydrazidc 
m urme 

ToUl mg for 
each 6 hours 

Patient with 

6 am -noon 

cc 

900 

6 

5 

68 

5 

polycystic 

noon-6 p m 

820 

8 

7 

71 

4 

disease 

6 pm -mid 

1300 

8 

0 

104 



mid -6 am 

780 

7 

0 

55 



6 am -noon 

900 

7 

8 

79 



noon-6 p m 

600 

7 

0 

42 


Normal 

6 am -noon 

120 

10 

0 

12 



noon-6 p m 

210 

9 

6 

20 



6 pm -mid 

180 

9 

6 

17 

3 


mid -6 am 

500 

6 

5 

32 

5 


6 am -noon 

300 

7 

6 

22 

5 


noon-6 p m 

300 

7 

5 

22 

5 

Normal 

6 am -noon 

600 

7 

0 

42 



noon-6 p m 

760 

5 

4 

41 



6 pm -mid 

670 

6 

4 

31 



mid -6 am 

540 

3 

9 

21 

8 


6 am -noon 

600 

2 

8 

16 


noon-6 p m 

600 

2 

6 

16 

6 

Normal 

6 am -noon 

690 

6 

6 

46 



noon-6 p m 

600 

5 

4 

27 



6 pm -mid 

260 

5 

0 

12 

6 


mid -6 am 

240 

2 

6 

6 

0 


6 am —noon 

610 

1 

6 

8 

0 


noon-6 p m 

300 

Insignificant! 

—“ 



ToUlmg 

output 


400 9 


126 8 


167 4 


98 6 


disease Dr Peterson found a similar thmg to be true ui the quahtative ei a ua 
tion of the excretion of 3-aminophthalhydi azide by several patients ivi 
paired renal function The full meanmg of this is not clear to the investigators a 
the present time Further i\ork mil be necessary to axplain this and to prope 
evaluate this as a tj^ie of renal function stud 3 ’- It is also realized that m the ai e 
age indiindual only one-third to one-fifth of the 3 -aminophthalhydrazide mges 
IS excreted in the mine 'UTiether or not this is due to lack of absorbtion from ® 
mtestinal tract, or if it is aU absorbed whether or not the liver excretes ^ 
niainder is not knomi It is also possible that this compound, being such a rea 1 3 
oxidizable substance, is oxidized bj-- the bloodstream into a form that is n® 
luminescent or fluorescent As m as mentioned before, hemoglobin acts as a ca 
ab st to the oxidation 

All these questions and niaiij more will hai e to be answered before the pna 
niacolog}^ of 3 -aminophthalhj’-drazide mil be completeb’- understood It is felt 
the authors that at this time enough material concerning the excretion of this 
compound bi the kidnejs has been accumulated to warrant reporting on the 


subject 
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H < 


“-I MM \in 

The eoiiipouiul 5 ‘iiniiiophth ilh\(Ira/icle i' known to hT\c the p^ope^t^ of 
both ihennlunnne'teiK e on o\idition tnd fluorC'Cenie under ultrrsiolet light 
The thotight that this lompound might be e\eretcd m the unne ind if ^ could 
be measured <ivniuitati\el\ presented itself The tompound w as therefore giten 
to animals and prompt iinnan e\(retion obtamecl Tovicitt wj® found to be 
ten low when the compiound w is giten oralh Due to the nccessitt of its being 
dissolt ed 111 an alkaline solution pirenteral administration was not possible 
■k quantitatit e method of measuniig the com cnintion of 5-aminophthalht dra- 
ade in a giten solution was ne\t detelopetl The propertt of chemiluminescence 
tvas found to be t anable for (luantitatit e measurement so fluorescence in a Cole¬ 
man spectrophotometer was used Patients wore then giten Tammophthal- 
hvdrazide oralh It was found that the unnan excretion extended ot er a penod 
of 36 hours in most cases It was also found that a patient with an clet ated non- 
protein mtrogen elimination due to pohctstic disease put out three to four times 
as much 3-aminophthalht drazide as did normal patients The full significance of 
this is not knotvn and further stud\ is indicated 
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RENAL AND OSSEOUS MANIFESTATION OF TUBEROUS SCLEROSIS 

CASE REPORT 

R E BECK A\D R CASE HAiMMOND 
From the Proteslanl Deaconess Hospital, Evansville, Ind 

Tubeious scleiosis has been lecognized as a disease entity since 1880,' and 
the classical tiiad of epileps}^, mental retaidation, and adenoma sebaceum i\Inch 
chaiacteiizes the disoidei has been appieciated smee 1908 ' While tuberous 
scleiosis IS often refened to as one of the neurocutaneous syndromes”other 
tissues are frequently mvolved It has been stated that over 80 per cent of all 
cases have multiple kidney tumois and C 5 '’sts,® ® but these have rarely been 
diagnosed durmg hfe Pulmonary C 3 mtic disease and cysts and myomas of the 
heart, lungs, liver and pancreas* ^ ® aie also occasionaUy seen The bones are 
frequently involved in the process and ladiographicaUy the lesions have ran 
ously consisted of patches of dense bone in the skuR,'* osteopoiosis, cystic 

changes and periosteal thickening,' * especially of the bones of the han^^ 
Calcifications of the lesions of the lateral ventncles and the “candle gutterings 
seen on an encephalography'’ typify the disease * '* The case at hand presents t e 
typical climcal and radiographic findings of the disease and in addition demon 
strates osseous and renal abnormahties radiographically 


CASE BEPORT 


A 40-year-old vhite voman was admitted to the Deaconess Hospital on 
May 2, 1955 mth complamts of nght renal colic, hematuria, burning and fre¬ 
quency of urination Hei symptoms were of 1 week’s duration 

Her past history revealed that as a child she had had convulsive seizures v me 
began at the age of 18 months, and ceased after age 14 jmars Also at the age o 
14 yeais she began haniig migiatoiy joint pains associated ivith a bloiving 
systolic apical heart murmur, and a diagnosis of rheumatic heart disease vn® 
made She stated that the skin lesions over the budge of the nose and cheeks ha 
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Fic 1 Portion of ele\atcii nodule-howme imperfect Inir folliclp' ind-cbaceou-gland 
and fihrou- ti—ue proliferation Micro-copic picture i- that oi ndenonia -cbaceiim 

been present a? long as she could remember and had been diagnosed as h\ pier- 
trophic acne papilloma® and on one occasion b\ a dcrmatologi®!, as adenoma 
sebaceum afterabiop®c (fig 1> Since 1^45 she had had numerous attacks simi¬ 
lar to the current one and was usualU loiiiid to hate blood and pus in the unne 
There was no familt lustorv of mental retardation carcinoma heart disease 
or kidnet disease The patient had three full terra pregnancies all of w hich w ere 
terminated b\ caesarean section The first baht died short It after birth the 
second at the age of 1 tear wath contailsite seizures the cause of which trere 
undeiemuned and the third at the age of G tears followang appendectomt In 
1940 she had a piloradal ctst reraoted, in 1^45 a htsterectomt and in 1947 a 
cholect stectomt for cbolehthiasis 

Phfsical examination disclosed a well deteloped, well nourished wlme woman 
of low mentahtt ^he bad numerous nodular rubbert skin lesions m a butterflt 
distribution oter the nose and cheeks (fig 2) The patient also had an area of 
ht-penrophic skm m the occiput and two areas m the low back region which were 
painful to palpation The ngbt kidnet mass was palpable while the left was not 
Her blood pressure ranged from 130 S4 to 172 140 The remamder of the ph\ si- 
cal examination was entireh negatite 

Laboratorv findings Kahn negatit e RBC 4 460 000 WBC 7 750 Hemoglobm 
13 5 gm Polvmorphonuclears 65 per cent Lvmphocvtes 31 per cent Mono- 
ctues 3 per cent Eosm 1 per cent ^erum calcium 10 mg per cent Senim phos¬ 
phorus 3 5 mg per cent Alkalme phosphatase S umts Acid phosphatase 5 umts 
Unnalvsis was nor mal 

X-rav findmgs ^urvev films of the abdomen demonstrated the kidnev masses 
to be large m size mdisnnct m outhne and to hat e a pecuhar reticulated pattern 
of denatv This reticulated panem consisted of areas of radiolucence wuth a 
fibrotic penphert- Retrograde and mtratenous pvelograms ®howed elongated 
major caltces and renal peltes with multiple rounded impressions on the 
collecnng stmerures (fig 3> Discrete areas of dense bone were noted in the 



Fig 2 Butterfly distribution of hard rubberj nodules'nhich pathologically proved to be 

adenoma sebaceum 




Vtc 3 Elongated renal pel\es with multiple rounded impressions on the collecting 
o+rnntiires Course of right ureter is at least suggestive of retrocaval ureter It is impossiDi 
to reproduce radiolucent areas of kidne\ parenclouna described m text 


■W 


Fig 4 Discrete nrci*- of tlen-c bone arc present in Minps of iln bodies of lumbar lerte 
brae, as well ns spines and tran~^er^o proec^—c- of lumbar \crtcbrnc These are simi ar 
radiographicalli to lionc legions found usualli in sbiill 



Fig 5 Well circumscribed areas of densiti, mo-t of which were stereoscopicnllj within 
skull bones themsehes Pineal gland is also calcified 


vongs of the iha, the bodies, spines, and transa eree processes of the lumbar a erte- 
brae (fig 4) Skull films reaealed seaeral areas of calcification most of which 
stereoscopicallj appeared to be wnthin the skull bones themsehes (fig 5) The 
nbs and long bones a\ ere normal, and the chest radiograph n as not remarkable 
The patient was treated with gantnsin and supportn e measures The urmarji 
sjTaptoms prompth subsided and the patient w as discharged from the hospital 
after 1 week 


DISCI, SSIO\ 

The radiographic findmgs of the presented case w ere eNtensn e and supported 
the chmcallj endent diagnosis of tuberous sclerosis 

The discrete areas of dense bone m the skull ha\ e been preinoush desenbed, 
although the hterature fails to reieal descriptions of the sumlar bone lesions 





582 


R E BECK AND R C HAMMOND 


found m the lumbosacial spine and pelvis Likewise intiacianial calcifications 
are fiequently piesent in cases of tuberous scleiosis, although even m their 
absence, the nodules found adjacent to the lining of the ventricles may be demon 
stiated by an encephalogiaphy 

Bouineville’s onginal case in 1880 had bilateral kidney tumois demonstrated 
at autopsj'^ The radiographic appearance of the kidneys is similar to polycystic 
kidneys Indeed, pathologicalljq some of the tumors of the kidneys prove to be 
cystic, but most of the tumois are lipomas, hamartomas, myomas, or angiomas 
The reticulated pattern noted m the kidney’^ parenchyma may be due to the 
presence of a hpomatous component vithm the tumoi and may be an aid in 
ditferentiating these tumore from polycystic kidneys Some authore lia^e con 
sideied the tumois to be variants of Wilms tumois oi hypeinephromas The 
incidence of malignant degeneration is considerable “ 

Benign and malignant tumom, especially rhabdomyomas, are sometimes found 
m the hvei and heart Cjmtic disease of the lung and pancreas are also occa 
sionally found The protean nature of the disease is veil illustrated by the 
piesented case 

SUMMARV A^D CONCLUSIONS 

The literature is briefly reviewed 

A case presenting the typical clinical picture of tuberous sclerosis and exhibit 
mg interesting ladiogiaphic findings m bones and kidneys is discussed 

It is believed that any patient vith pyelogiams consistent vith the diagnosis 
of polycystic kidneys should be evaluated neurologically, and conversely, J 
abnormal skull densities oi intracranial calcifications are identified, the kidnevs 
should be investigated bj'^ pj'elogiaphy 

A ladiographic sign which may be useful in the differential diagnosis of renal 
hamartomas and polycystic kidney disease is piesented 

The inclusion of tuberous sclerosis as one of the so-called neuiocutaneous syn 
dromes is probably unjustified, due to the frequency of involvement of tissues 
of mesenchymal origm 

^Vhile tubeious sclerosis is a rare disease, the con elation of the climcal picture 
with the striking radiographic findings vill usually provide the collect ding 
nosis 

The authors aie indebted to Dr Francis W Porro foi the pathological inter 
pretation and photomicrograph appealing in this paper 

" Inglis, K Relation of renal lesions to cerebral lesions in tuberous sclerosis complex 
4m J Path . 30 739-767, 1954 
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ARLIGNANr MESEACHYiMOAR 01' THE KIDAEY 


CASE REPORT 


GFORGl I BULKLl \m> IICMIA K DRINKCH 

From the Urolony Service of Chtrn(io Wcxicii Memorial Jlosjtilal and Norlhttculrrn L niicrstltj 

Medical Schonl, Chicayo, III 

Maligiifint tumors tomposecl of mesciiclumal tissue within the kidiiej aie 
most umisual and ijuitc rare' A similar tumoi, the leiial hamartoma, is also 
unusual, and dilTeis in that it is classified ns a benign neoplasm and shows no 
ccllulai evidence of mnlignaiicj 


c \si- nr POUT 

V 4()-year-old white man entcied the hospital in \.piil Ihofi Lomplaining of 
intermittent sharji left flank pain of 10 jenrs’ duintion The pain had become 
much more se^ere dunng the 2 weeks pictcding his admission, and occnsionallj 
had radiated to his left giom and testicle He had noticed red blood m the uiinc 
coinciding with the attacks of pain He had lost weight dunng the past jeai, in 
spite of a satisfnctoi-j appetite Past histon, famiR histoiy and system icMew 
were noncontributorj 

Physical examination iccenlcd an urticaiinl skin rash believed due to penicillin, 
a left laricocele and a light speimatocelc Phe remamdei of the physical find¬ 
ings were normal Xo mass was palpable in the left flank or abdomen 
The urine was cleai with a specific gracity of 1 022, an acid leaction and a 
trace of albumin Bladdei and kidney uiine cultuies wcie negatne in 48 horn's 
The blood Kahn was negatne The nonprotcin nitiogon was 30 5 mg pei cent 
and the cieatmme was 1 4 mg pei cent The hematocrit on admission was 42 pei 
cent, the white blood count was 9,750 wnth a normal difTeiential count A chest 
x-ray was interpieted as normal Rctiogiade pyclogiams showed the left kidnej^ 
to be enlarged (fig 1) On injection of contrast matenal, theie was a leticulated 
appearance of the contrast material, wnth a filling defect of pecuhai pattern A 
calcified area was also noted m the lower pole of the left kidney At the time of 
the retrograde p)"elograms, phenolsulfonthalein dye concentrated well bilateially 
in 15 minutes 

Under general anesthesia, a left nephrectomy was performed through an 11th 
intercostal incision on April 16,1956 A large i-enal tumor, the size of a grapefrmt, 
w as detected at the low er pole There w as an extensive infarct of the upper pole 
The tumor was adherent to the peritoneum and perirenal fascia, although theie 
was no gross evidence of tumor extension On sectioning the kidney, multiple 
tumor masses were noted which were secondary to the large, appaiently piimar}^ 
tumor 

Pathologic diagnosis (Dr Thomas C Laipply) “The specimen subnutted for 
pathologic examination (fig 2) consists of a left kidney wnth attached portion 

Cle^vdand%ro" 4ssoeiat:on, 

‘ R K Moatofi, Armed Forces Institute of Pathologj Personal communique, Mat 1956 
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Fia 2 Cut surface of kidne\ shows tumor mass occupMug lower pole Note area of 
infarction in upper pole 

of ureter, uhich weighs 858 gm and measures 17 11 by 10 cm The capsule 

strips with moderate difficulty to leveal a large, diffusel 3 "']obuIated, j^elloi'isli 
orange tunioi which replaces the entire lower pole of the kidney and invades the 
surrounding fibroadipose tissue In addition, in the region of the low er pole arc 



M^bL^ClnMOM\ 01 KlUM "i 
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Pig 3 I, note uw idvnp norniil kidnc\ sub^tTnee H nnotber nrcT of in\flsion nnd 

nppircnt innlipniint nnturo of tumor rcll« 

nuirieroub bmall Uimor iioclulcb, whitlv ifc pule \cllo\\, friable and papillaiy in 
nature The renal prienchjina in nniiuoUed neas measures 2 3 cm in tluck- 
ness, with a tortex of 1 0 tm thickness Ihc tumoi has gieath distorted and 
displiced the lower caljies The opposite pole of the kidne\ is dark blue and 
fineh gianular, and on cut section shows an enormous wedge-shaped area which 
01 tuples the entire upper pole The portions of renal pelvis not iiuohed by 
tumoi aie lined bi wrinkled, pale gi ii mutous membrane wluch extends into a 
portion of uretei, which measures 110 tm in length Vt one point, tumor tissue 
expends through to the pennephrit fibioadipose tissue and presents a broken, 
pigmented surface four centimeters m diametci 

‘ Microstopit sections (fig 3, -I) rcteal kidncc tissue wluch is composed of 
the usual glomeiular and tubulai elements, m which aic seen occasional foci of 
tumor tells, whith aie charactenzed Iia a neciotic pattern with loss of cellular 
ideiitifitation These foci are surrounded bt inflammatory cells The legioii of 
transition between tumoi and nonnal kidncj shows an abrupt change wath 
loss of renal architecture and replacement bt signet-rmg fat cells, throughout 
which are strands and sheets of tumor cells These cells have a more or less 
spmdle-shape, but show marked pleomoiphism of nuclear and other cellular 
components The nuclei I'arj m shape from small spindle types to large, oval to 
globular configurations Xumeious nutotic figmes are seen The unusual feature 
of this tumor is the pattern m which well-formed fat cells are mterspei'sed with 
irregular-appearing eosmophihc tumor cells Additional sections through small 
portions of tumor leveal degenerative necrotic tumor cells In one section, a large 
thick-w ailed i ascular channel is present m the center of w hich are fragments of 
necrotic tumor tissue Diagnosis Alahgnant mesenchjTnoma (hpoleiomyo- 
sarcoma) of kidney and permephne fibroadipose tissue wuth metastases to renal 
cortex Recent infarct of kidnej ” 
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DISCUSSION 

The teim “maliguaut mesenchymoma” has been applied to those tumors of 
the soft tissues of mesench-\mial origin, uhich aie composed of tumor ce s 
diffeientiatmg into two oi moie uni elated malignant forms If a Ijmiphosarcoma, 
for example, happens to contain adult bone oi caitilage in its fiamework, this 
does not indicate anothei malignant element But, uhen tumors are compo o 
tiio 01 moie uni elated malignant elements, such as leiomyosaicoma and lienian 
gioma, then it is necessaiy to lecognize the complexity of composition bv ano er 


name , , „„ 

McFailaud,^ m his article on mixed tmnois of the uiogemtal legioii, beliei 

that these tumois result fiom dysontogenesis By definition, dysontogeues. 
expiesses accidents of development that may be ^°doned v nia oimn 
tumor occuirence The tumois of this group have no standards of histo „ 
sti-uctuie Some appear as simple tissue tumois and otheis are compoiin 

se^eial tissues and aiecoiiespondmgly complex The cells of these 

be dislocated embryonal cells, vhich may be suppiessed and 
may continue to live and complete then own diffeieiitiation in 
environment Since they retain the potentialities The 

uoi-mal tissue, so also they possess the potentiality of timioi de^e p 
histological vaiiation of the tumois and the diffeiing piopoitions of ^ 

result from the kind of cells dislocated and the ease with which then 
IS effected m the abnomial eimionment in w Inch they find themselves 
In descnbmg these tumois, McFailand points out the gieat d'veige 
appeaiauce and structuie Many ate ceiy soft, edematous, myxoid, 
and C 3 ^stic, while otheis aie fiim, dense, fihioid, musculai, cartilaginous an 


osseous irurpiutal 

Although many of these dysontogenetic tumoi-b aie found in the u g 

tract especially wuthm the uiethia, ^agma, ceivix and bladdei, Stoii 
reported 8 cases of mesenchj momas fiom othei bod}’^ legions These nic 
tumors from gluteal muscle, lectus femoiis muscle, posteiioi thigh, the a 
aspect of the neck, pleuia, luer and the subcutaneous legioii of the leg o ^ 
also believes that most imxed mesenchjmial tumois piobabh aie initiate as 
result of developmental faults, but states that theie is some support foi me a 
plasia as a basis Stout’s eight cases aie alike only m the fact that all aie 
01 potentially malignant, all aie mixed tumoi-s, compounded of cells and tissue^ 
of a ^a^ety oidmarily deiived fiom piimitne mesench 3 mie, not one of these is 
standaid Aaiiety saicoma, and each, if designated accoidmg to tissue conteii , 
\\ould have to receive a diffeient compound name 

IMcFarlaud, J Dcsontogeiietic ind mi\cd tumors of the urogenital region Surg i 
"stout A ' Tumors of the soft tissue-, \rmed Forces Institute of Pathologt, F 5 PP 


79-SO, 19M 3Iesenclnmoma, the mixed tumor of mesencln mal dernativcs 

s,™ m 21 S- 290 , ms 



Ml SI \< 111 MOM \ ()1 KIDM 1 


587 


A ini\L(l tunioi (lipo-ostco (ihiosiiicoiiiii) of llu spciiniitK cold \mis dcsciibcd 

Dle^fubb^ ill I'MO Ills patient had noted a pea-si/ed intrascioUil nodule for 
14 jears which began to glow S moiithb piioi to sin gory 
Capsuloinas of the kidney and the renal lesions of tuberous bcloiosis are benign 
mixed tuinois, which iisualh <ont iiii fibrous (oniieilue tissue, smooth niuselc 
and aciiposo tissue We hare found no lepoils of malignant mesendiymomas of 
the kidiicr m recent litei ituie Ilowerci, there me seyeral case lepoits of mixed 
inesciuhymal tumois of the kidney, which coiik iindci the heading of lonal 
hamaitomas and which aio similar to the tumor close iibcd in this papoi with 
the exception tint there aic no niicioscopK cridences of malignancy m the 
tissue elements of the hamartoma The case which most closely losomliles our 
tumoi giosslj, and ret is benign iiiicloscopicallr, w is that published by Hulse 
and Palik ®This was i case of a 42-rear-old woman withknown tuberous scleiosiB 
and a tumor of the lowci pole of the left kiclncr lemoved by nephrectomy 
klicroscopicallj, tlioic weie numeious djaplaslic formations m the coitex, 
medulla and perirenal tibsuc, composed of noiniil adipose tissue and iiitcilacing 
fasciculae of normal fibrous tissue There weie no mitoses in any of the cellular 
elcmcntb of these tumors The diagnosis was hamaitoma of the kidney Hulse 
and Pahk also lepoiled a case of i 5b rear-old woman who had a 
kidney lemored Thcic was a tunioi 2 0 inches m chamctei found bulging from 
the surface of the kidney along the latcial bordei m the upper third The tumor 
was composed of a drsplastu conglomciation of adipose tissue, blood vessels, 
fibrous tissue and smooth muscle hibioblastic tissue m some areas was looselr’’ 
knit and mesenchj mal in tj^ic, c omposed of spindle c ells haying small to moder- 
atelj laige oral h}penhiomatic nuclei Serci il similar small dj’^splastic foci 
rrere scattcied throughout the coitcx 

According to Rubche,’ a leiial hamaitomn is a lesion foimed bj’’ iioinial tissue 
slements, which aic ahiioimal only in then ciuantitative value As of 1952, there 
were 52 cases of renal hamaitoma recoidcd at the Aimed hoices Institute of 
Pathologj Ml of these patients were males. 44 were discovered at autopsy and 
eight prioi to death Rusehe belieres that renal h imartomas chaiacteristically 
lack mitotic figures, are nomnvasive, do not metastasize and act and look bemgn 
Patients wath renal hamartomas typically have no symptoms locahzed to the 
kidney, although thev may har e a renal mass and hematuria One-half of patients 
with tubeious sclerosis hare multiple benign tumoi-s of the kidney, described as 
renal hamartomas 


summaux 

The case rvluch we present of malignant mesenchymoma of the kidney is 
similar to, but not exactly like the desciiptioiis in the literature of renal hamar¬ 
tomas Our tumoi contains elements of sarcomatous, smooth muscle tissue rvith 

and Lubash, S Malignant mixed tumor of spermatic cord J Urol 
506-516, 1951 


‘Dreyfuss.M L 
44 314-324, 1940 

•Hulse, C A audPalik, L 
Kusche, Carl J Urol 67 


E J Urol , 66 
823-831 1962 
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definite mitotic figures and maiked pleomoiphism and hypei chromatism There 
was also capsulai invasion and adhesions of the kidney to sunoundmg penrenal 
fascia and pentoneum It is too soon to know whethei oi not this patient has 
been cuied of his disease If, at a future date, distant metastases do develop, 
there wall be no question but that we aie dealing wnth a malignancy from a clmi 
cal as w'ell as from a pathological point of view' If, howevei, the patient lemains 
cancei-fiee, there wall be some speculation as to whether this tumoi was a renal 
hamartoma w'lth focal cellulai mahgnaiit change, oi whethei it should he classed 
as a malignant mesenchymoma which has been completely removed 

711 N Michigan Ave , Chicago SO, Ill 
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REWL 11BERCL'L0‘>I'^ SIMILVIIXG H’l PRRXEPHRO.Ml 
B RODBlGLiEZ LICCV 

From thi Dcpnrimcnt of Sorocni, 2151 t h S Umu Hospital the ncpartmcnl of Surgenj, 
^aii Juan Cdu Hospital, and the I nticrsttu of Piarto Jtico Medical School, Son Jvan 

The urocmphic in iiiifcstitioiib of tiilicrculosis ire c\trcnicl\ ^ enable ranging 
from negatue minimal findings to that of a kidiio\ nhich lias undergone aiito- 
nephrectom\ 

In 1041 Biigbcc reported on the firtt cj'-e of tuberculoma of the kidncA in 
which the urographic and gross findings were compatible with a tumor of the 
renal pehis The patient complained of increascxl frec|uonci of urination and a 
diagno=i‘; of tuberculosis was made preoperatneh That ^amc jear Eggs re¬ 
ported one case of tuberculoma of the kidnec ha\ang a calcified sohtaia tubercle 
Three \ ear^ later ang md A crgcs-riaquc desenbed another case of tuberculoma 
of the kidnec In this case there was a conglomeration of tubercles resembling 
and hacang the appearance of a tumor 

Tuberculoma of the kidncc is defined as i conglomerate of caseous tubercles, 
usualh sohtan, attaining such «i7c as to hacc the appearance of a tumor 
In \acw of the paucit\ of the literature m relation to this most unusual con¬ 
dition and as the radiological findings ma\ be evtremeh misleading, we belieie 
It to be of interest to add another case to the medical hterature 

C\SE REPORT 

(HR 117 Sb2), a 33-\ car-old W\C was admitted to the 2151-1 U S Armj 
Hospital on December 1953, because of generalized malaise, backache, chills 
and fecer of 3 dais duration The renew of scmiptoms was not sigmficant and 
the past histon was noncontnbuton There was no famih hist ora of tuberculosis 
and she had ne\ er been m close contact wath ana one avho had the disease 

The phasical examination reaealed a avell deaeloped, avell nounshed white 
woman m no acute distress complaining of moderate tenderness in the nght 
costoaertebral angle The impression of the admittmg phasician was that of 
nght acute pa elonephntis 

The laboratora studies rea ealed a red blood cell count of 3 75 milhon, hemo- 
globm of 12 5 gm and a avhite blood count of 11,750 aarth a normal differential 
count On the unnala sis a 1 plus albumm with numerous red and white blood 
cells per high power field were found and Gram stam of the urme sediment 
rea ealed gram positia e cocci 

TTe patient was gia en 1 gm 4 tmies daila of gantnsm and 600,000 umts of 
pemciUin but she contmued to haa e a septic temperature for 3 daj s The urme 
culture auelded Streptococcus alkahgenes faecahs as a predommant orgamsm 
resistant to pemcilhn, aureomacm, and terramacm, shghtly susceptible to 
streptomyem and bacitracm and susceptible to chlorom} cetm ITe tubercuhn 
test w as mterpreted as stronglv positia e 

Accepted for publication October 16, 1956 
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The patient was then given 250 mg chloi omj''cetin 4 tunes daily folloii ed by 
prompt subsidence of fever within 24 hours and a marked improvement in her 
general condition Anothei unne culture several days later vas sterile but 
persistent micioscopic hematuiia was obseived 

A plain urogram levealed an enlarged nght lenal shadow with irregular contour 
at the inferior pole An excietoiy urogram was made with diodrast and prompt 
evcietion of the opaque medium by both kidney'-s was observed There was an 
upwaid displacement of the light renal pelvis by a soft tissue shadow mass ansing 
from the iiifeiior pole of the kidney, and the infeiior calyx appeared to be eroded 
A cystoscopic examination was peifoimed next day The bladder wms normal, 
the ureteral orifices wmre of noimal size, shape, and spurted clear unne Ureteral 
catheteis were readily'' passed to the renal pelves and urine specimens collected 
for acid fast stain and cultures The lattei were reported negative for acid fast 
organisms The retrogiade pyelogiam (fig 1) confiimed the findings of the 
excietory uiogram The lenal function tests were nuthin normal limits and a 
roentgenogiam of the chest and skeletal system failed to reveal any endence of 
pathological changes 

An exploration of the right kidney was deemed advisable m mew of the uro 
giaphic findings and pei'sistent micioscopic hematuria A right nephroure 
teiectomy was performed 

Pathologic report (R C Hamh, pathologist) Specimen 2, AAML S-667253 
“The gloss specimen consists of a kidney which iveighs 155 gm and measures 
12 by 7 by 4 cm The capsule stnps easily fiom the suiface of the kidney save 
for a tunror mass on the lowei pole of the kidney The supeiioi pole and mid 
portion of the kidney hai'e a pale yellomsh biomi, modeiafely firm mass of 



Fig 1 Retrograde p^eIog^fttn revealing obliteration of inferior group of cnivccs of 
right kidne^ and upward displacement of renal pelvis \n mass in inferior pole of Kidnc} 
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Fig 2 PhotomicrognpU through section of tubcrculomi X -130 


tissue which evteuds into the udjTceiit ren il pnrentln mn in an irregular manner 
The tumor extends into the wall of the kidne\ pel\ is but grossh does not extend 
into the pehUf The tumor mass measures 4 bt 4 b\ 3 cm 

“On section the surface is pale, tellowash brown firm, irregular, and shghth' 
bulging The unmt oh ed section of the kidne\ show s a normal cortex and medulla 
which are demarcated from each other The ureter is attached to the kidiiet and 
Its proximal portion is shghth dilated and the mmosal surface is pale pinkish 
gra\ soft and wamikled There are occasional small, poorh defined shghth 
raised pale grat nodule'- present m the mucosal surface 

Microscopic stud} (fig 2) Sections of the lesion show complete replacement 
of the kldne^ parench\'ma bt a poorh defined area of conglomerate tubercles 
The tubercles are composed of h-mphoct-tes, fibroblasts, epithelioid cells and 
giant cells within a stroma of connectn e tissue fibnn The renal pehas and ureter 
are m\ oh ed m the process A.cid fast bacilh w ere identified Diagnosis Conglom¬ 
erate caseous tuberculosis of the nght kidnet, tuberculosis of the renal pehas 
and ureter ” 

In caew of the pathological findings the patient was recalled and hospitahzed 
Three consecutn e unne cultures for acid fast and guinea pig inoculations w ere 
reported negatne The stuches were done to rule out the possibihti of imohe- 
ment m the remaiiung kidiiec and ureter The patient was gicen streptomicm 
1 gm twace a week, para-aimno-sahcahe acid 15 gm dailv and isomazid 1(K) 
mg 3 times a dai The patient recened that treatment for 1 rear She has 
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continued to do well and repeated urine cultures for acid fast bacilli have been 
negative 

CONCIiUSIONB 

Anotbei case of tuberculoma of the kidney is reported 
The pyelographic findings were those of renal tumor 
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JOHN P A\ \TIvIN« 


A M ilms tumor with exten-ioii dowm the ureter mto the hhdder is app^rc^tl^ 
a rather unusual pliciionieiioii There is no inedu tl hbrarv here in southern 
Nc\ada to that a lomprehcutne re\iov\ of the hteruurc to determine the num- 
lierof pre\ lousK reporte<I tuch tase" is impot'ible Garrett and Mertz ' in report¬ 
ing on Wilnit tumors in children, mentioned the onl\ reference I could find ton- 
cenunit such a metastasi' thi‘; was report etl in the loi IlN \l of b roLOCa (aol 4G 
1941 Menz Howell and Heudncksl Campbell s* eaten^ne bibhographa tor his 
chapter on Ttmiors of the Urogenit il Trut m Cliildren does not include a 
reference to such an extension and he iKo makes no mention of this in his dis¬ 
cussion of M ilm= tumors Mso a reanew of the Tot its \l of b roLOca from 1949 
to the present time reaeils no reported cases or mention of such cases except the 
one aforementioned Thus this phenomenon would seem to be at least rare and 
mteresting enough to report when discoxered and the followang is a case historr 
of such an occurrence 

An 11-month-old white boa aaasseenba the author for the first time on Tune 14 
1955 because of a mass in the right upper ciuadrant and gross hematuna 

Hist ora obtained from the mother reaealed the occurrence of gross hematuna 
approximatela four months preaaousla that lasted for about two weeks About 
four aveeks before examination a repair of a nght inguinal henna and a nght 
hadrocelectoma were pierformed No abdonunal mass avas discoaered on this 
admission and although the occurrence of the gross hematuna in the past avas 
knowTi, no urological ma estigation avas performed duniig this adnussiou About 
ten davs pnor to the present adnussion gross hematuna avas again noted and a 
feav daas later on exammation a large nght upper abdominal mass avas dis¬ 
coaered 

Phasical exammation reaealed a avell deaeloped well nounshed, alert 11- 
month-old white boa avith a aasible protuberance of the nght upper abdomen 
This was a somewhat ballotable nontender mass approximatela sea en to eight 
centimeters m diameter and extended somewhat below the lea el of the umbihcus 
The remamder of the abdomen was negatia e except for a recent nght mgmnal 
incisional scar The scrotal contents were normal The remamder of the exanruna- 
tion was not remarkable 

An mtraa enous urogram was attempted but no suitable a em could be found 

Cvstoscopa and bilateral retrograde paelogranis were then performed under 
open drop ether anesthesia Immediatela on aneaving the area of the nght ureteral 
orifice a pedunculated tumor masc; was seen protnidmg from the lateral side of 
the nght ureteral onfice This was a reddened edematous mass of tissue which 


Wepted for publication September 27 I056 
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seemed to be on a relative]}'' small pedicle It ivas fiiable and bled easilj' and 
appeared cystoscopically to be malignant 
After some difficulty a No 4 uieteral catheter was inserted up the nght ureter 
foi a distance of 10 cm and a light letrogiade pyelogiam and ureterogram re¬ 
vealed a markedly distorted and compiessed pelvis and calyces at the upper 
medial portion of a large mass The uieterogram levealed a tortuous, dilated 
uretei with filling defects all the ivay down A left retrograde pyelogram and 
uieterogram weie completely noimal (fig 1) 

The imtial impiession was a Wilms’ tumor -inth extension dovni the ureter to 
the bladder (It ivas leahzed that this would be an unusual phenomenon) 
Papillary tiansitional cell caicinoma was kept in mmd but was not suggested by 
the appearance of the pyelogiam A neuroblastoma seemed an unlikely possi 
bility 

Laboratory studies revealed a noimal blood count and uiinalysis ivas negative 
except foi 25 to 30 red blood cells per high powei field 


A chest film levealed no metastases 

It was decided to do immediate exploration and resection to be followed bj 
x-iay ladiation therapy On June 16, 1955, through an ordinaiy nght daub 
incision later extended downward, the nght kidney and dilated upper ureter were 
exposed and a light nephrouieteiectomy performed along ivith a cuff of bladder 


On explonng the interior of the bladder the pedunculated mass of tissue wa 
found lyuig loose within the bladdei, apparently hav'ing sluffed off follon ing the 
cystoscop}' No evidence of metastases to the hvei, lenal pedicle, aortic nodes, or 


local peiiienal extension was found 

Postopeiatively the infant did well and was dischaiged 5 days later and flovm 
to Children’s Hospital in Los Angeles, California, wheie a total of 6,000 i dmded 


into thiee ports was given ovei a period of 47 days 

Subsequently, except for a somewhat depressed white blood count and some 
nausea due to the ladiation theiap}', the patient has done lemarkably veil and 
inteival chest films and othei examinations have been negative for lecurreiice or 


metastases 

Pathology leport (J R Pouts, M D , pathologist. Southern Nevada Menional 
Hospital) “The gi oss specimen is a light kidney and uieter with a small segment 
of bladdei attached and separately’^ a small piece of pink and dull red-brown 
tissue from the bladdei The kidney measures 12 by 11 bj' 9 cm and weighs 585 
gm The capsule is intact and not remarkably adhei ent A 4 5 by 2 5 by 2 5 cm 
zone at the upper pole has the appearance of renal paienchjmia Remainder of 
the mass is a well ciicumsciibed neoplasm Part of the neoplasm is pink-grey and 
film and part ymllow and red and soft Renal pelvis is dilated Neoplasm extends 
into caly'ces and pelvis and obstructs orifice of ureter Uieter measuies 10 5 cm 
in length and from 12 to 14 mm in circumference Neoplasm is in lumen and 
attached to mucosa of proximal part of ureter Attached segment of bladder 
measures 2 0 by' 1 5 cm , is normal in coloi and consistency Separate segment of 
bladder measuies 4 3 by' 1 5 by' 1 0 cm Part of mucosa appeal’s poly'poid ’’ 

^Micioscopic examination “Neoplasm m kidney, extending into ureter and 
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invadmg wall of uietei Neoplasm foimed b^ embnonal mesenchjma and epi- 
thebal cells Some of the mcbcnchjmnl elements aie differentiated mto skeletal 
muscle fibers, cartilage and fat Epithelial cells are similar in size and appearance 
to IjTiiphocytes Epithelial cells me airniiged as nests, cords, tubules and multi- 
acinar structures Xo mitoses Large areas of neciosis m tumor Segment of 
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bladder attached to ureter is not involved Separately submitted piece of tissue 
shows neciotic tumor No inti avascular invasion by tumor ” 

Diagnosis Nephroblastoma (Wilms’ tumor) vnth extension into ureter and 
metastatic implantation m bladdei (fig 2) 

SUMMAEl 

An unusual case of Wilms’ tumor m an infant noth extension down the ureter 
mto the bladder is presented No evidence of recurrence or metastases is present 
15 months following suigery and radiation therapy 

1&S& E Charleston Blvd , Las Vegas, Nevada 
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PROIAPSIXG LRLTLROCELL VS V CVLhE OF HEMATURIA 

IX vx IXI vxr 

MAFOn \ M WIIA* 

Lrcterocele, or cj'jIic cnlargcniciil of the \csi<al portion of tlio ureter, is an 
uneoniinon urological foiulition occurring Icpic ilh in adult females It is bi¬ 
lateral in 10 per cent of ca=cb T he cnlargeinent, the patholog.\ of which has been 
the subject of a gocxl deal of disc u'-sion, is the result of congenital oi acepnred 
narrowing of the ureteric orifice riicrc arc two forms cif the condition J) AIuciis 
fcjrm, in wliic h the c\ st is formed of \ esical muc O'-a and —) prol ipsing form, w here 
the cc st contains a lac cr of miu-c Ic in its wall and is n‘^sumcd to be an intrac esical 
prolapse of the entire ureter 

Common sjmptoms resulting from urctcroeclc are rccurient ureteric pain, 
renal pain, hematuna and dysuna 

lechler (1814) was the first to desenbe the condition, which he discocercd in 
a Fmonth-old infant English (PUS) collcc led 15 additional eases while Lipmann 
Wolf (1808), f.rosghk (1901) and Cohn (1904) were the first surgeons to diagnose 
and treat the condition be coinentional means Blum (1020), recicwing 100 
cases, was the first to adcciuatch desenbe the nature of ureterocele while Gutier¬ 
rez (1930) ga\e a detailed account of it, dcscnbing nine different canelies Mac- 
pherson (1942) added a further case and discussed the pathologj 

\ female infant suffcniig from ureterocele recently came under the caic of 
■Vrmc Medical Ser\ ices m Kluang, lohorc and a perusal of the a\ ailablc litera¬ 
ture suggested that m this instaiiec the mode of presentation of the condition 
was uniciue Tlie patient penshed and postmortem stud^' was possible oiilj’’ be¬ 
cause amongst this Muslim communitj the child happened to be a Chinese 
orphan, and a girl, purchased at cer} low cost bj its guardians who abandoned 
it when it was seen to be ill 


CASF nFPOllT 

Khoo Slew Bee was an orphan aged 2 months who had apparently been cjuite 
healthy until the date of admission on December 13, 1955 She then vomited and 
passed a number of loose motions On examination she was found to be dehj- 
drated Her skin was cocered in tiny red papules and she appeared to have been 
neglected Temperature was normal Some moist sounds could be heard at the 
nght ba<-e and the abdomen was distended and tjmpanitic Bowel sounds were 
heard The vulva was discolored, the urethra was patuloas and appeared to be 
partiallj prolapsed Her unne was streaked with frash blood and mucus A pro- 
cnsional diagnosis of gastroententis was made associated with general neglect 
and % ulvitis Her condition gave nse to little alarm and she was treated by regu¬ 
lated oral feeds Streptomycin was given for her penneal “infection ” She con¬ 
tinued to pass blood stamed unne and died suddenly a week later 

Sen directorate, G H Q , Far Fust Land Forces, % G P O , 
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bladder attached to ureter is not involved Separately submitted piece of tissue 
shows necrotic tumor No intravascular invasion by tumor ” 

Diagnosis Nephroblastoma (Wilms’ tumor) with extension into ureter and 
metastatic implantation in bladder (fig 2) 

SUMMAR'i 

An unusual case of Wilms’ tumor m an infant with extension down the ureter 
mto the bladder is presented No evidence of recurrence or metastases is present 
15 months foUowmg surgeiy and radiation therapy 

1636 E Charleston Blvd , Las Vegas, Nevada 
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There e m be no doubt that the nai rowing of the right ineterK onfice w it, ton- 
genital \.c\!>ti( eondition of tlie kidnca■'h IS been noted b\ ilh mis in p itients 
who suffer from lower urin ir\ obstruelion at irting in fet d life, but the assoi in- 
tion between tortieal tt'ts of the kidncNs and congenital stenosis of the ureter is 
obscure It is presumed tint the londition of the left ureter w is the result of 
chronic obstruction at the internal uicthnl onfitt brought about In the pro¬ 
lapsing right urethrocele In (ontlusion i note regarding treatment This would 
ha\c been of little a\ ul in this i i^o where renal d\sfimttion w is dn id\ e\tcn- 
si\c In suitable cases a urethroiele ma\ be wideK incised b\ the di itherma 
Gutierrez thoroughh describes the trcitment of urethrocele 

Ah thanks are due to 11 Col I In me, O B E , 0 C British Militan Hos¬ 
pital, Kluang for permitting me to iincstigate and treat the piticnt 

RI ^LHI \CLS 

\iRD I 4 Comp inion in Surpical StudiC' I (liiilmrph Lning-lonc lOja 
GemERREz R burg G\ncc Oh-t G8 CIl 1030 
MccPiierson I Bnt J Surg 29 204 1042 
Willicms.D I \nn Roi Coll Surg , 14 107, 1054 
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Pig 1 Diagram of postmortem appearances Prolapsing ureterocele, dilated ureters and 
pelvic hydronephrosis of kidneys containing cortical cj'sts 

Postmoitem findings. The abdomen was opened by a nudhne incision The 
bowels appealed to be normal Two enoimously distended ureters were seen 
extending fiom a small and thickened bladdei to apparentl)'^ nomial kidne 3 'S 
^^^len the bladdei was opened it was found to be paitially filled bj a delicate 
mucous ureteiocele which expended out thiough the external urethial onfice 
theiebj'' gitung use to the eiioncous diagnosis of prolapsing uiethia The intni 
mural portion of the nght ureter was enoimously dilated The left uietenc onficc 
w as in its nonnal position and w as of noimal appealance Both renal pelt es were 
distended Both kidnej'-s contained a numbei of laige cortical C 3 sts One of these 
w'as in communication with the lenaJ pehis on the light side See figuie 1 

COMMEXT 

The lanty of this condition in infants and the unusual mode picseiitation lead 
to a failure m diagnosis tuhitis associated with neglect is not uiicomino” 
among infants seen here, added to which it is the common piactice of loeal 
hcibahsts to apph irritant concoctions to ani diseased pait, tins pioccchirc was 
indeed suspected m this case 
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There ( w be no cloulit tint the narrowing of the right nicterii oiihtc was lon- 
geiiital V c\btic condition of tlie kidncjs Ims been noted 1)\ illi iins in pitieiits 
who sufTer from lower iiriinrN olistnielion '-tuitiiig in fetal life, but the associa¬ 
tion between cortical (\sts of the kicliie\s mcl congenital stenosis of the meter is 
obscure It is presumed tint the condition of the loft iiretei w is the result of 
chronic obstiuction at the iiiteiiial uiethril orifitc brought ibout b\ the pio- 
lapsing nght urethrocele In (ontlusion a note regaiclmg tieitinent Ihis would 
ha\e been of little a\ iil iii this c ise where iciial ch sfmutioii was dicach c\teii- 
sne In suitable ciscs a uicthrocele m i\ be wicloh iiuiscd b^ the diathermc 
Gutierrez thoroughh describes the treatment of urethrocele 

thanks ire clue to Lt Col I lr\ me, O B E , 0 C British Militar\ Hos¬ 
pital, Kluang for permitting me to iinestigatc incl treat the patient 

HIT] HLNCI S 

\iRD, I V Companion 111 Surptc il Staclio- I clinhurpli lump-tone 1040 
Gutierrez R burp , G\ nee Ob-t 68 011 1030 
MecPiiERsoN I Bnt 1 Surp 29 >0-1 1042 
biLLieiis, D I 3nn Ro\ Coll '^urg 14 107 1031 
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URETERAL II\LPLANTATION CLINICAL EXPERIENCES 
ROBERT J PRENTISS, RALPH B MTJLLENIX and MICHAEL J FEENEY 

This paper is presented to recoid the chmcal e\penences, impressions and 
conclusions of men worLmg chieflj'’ m pnvate practice away from medical schools 
The mdications found, the methods employed, the advantages, and results 
aie discussed The methods thought to be best at present and possible improie 
ments are considered 


LITERATURE 

The hterature has been leviewed bj'^ others (Cordomuer) The possible methods 
of ureteral implantation mclude 1) uietero-ureteral (Prentiss and MuOeiux) 
(fig 1, A), 2) contralateral ureteroureteral (Slutsky), 3 )ureteroneocystostoray 
(Prentiss and Mullemx) (fig 2), 4) cutaneous m eterostomy (Zenaim), 5) ure 
terostomy m situ or tube ureterostomy (Prentiss and MuUenix) (fig 3), 6) 
cystouieteroplasty (vesical flap ureteroplasty) (Conger and Rouse) (fig 
7) meteio-ileostomy (Cordomuer) (fig 5), 8) irreterosigmoidostomy (Coffey 
’28), 9) uretero-cecal-ileostomy (Merncks and Gilchnst), 10) isolated recta 
bladder with colostomy (Pauli and Hodges), 11) Boyce-Vest procedure (recto¬ 
vesical diverticulum), 12) Lowsley'- isolated rectal bladder with mtrasphmctenc 
sigmoid penneal colostomy, 13) ureteroileocystostomy (substitution of ileum 
foruretei) (Moore, Weber, Woodvard, Moore and Goodwm), 14 ) wet colostomy 
(ureterosigmoid-colostomy) (Brunschwig), 15) reversed seromuscular ilea 

grafts (Shoemaker) 

METHODS 

The authors have employed the followmg methods 1) ureteio-ureterostony 
(fig 1, A), 2) ureteroneocy^stostomy (fig 2), 3) cutaneous meterostomy, I) 
cystoureteioplasty'’(fig 4), 5) ureterosigmoidostomy^, 6) uretero-ileostomy’’(fis 
and 7) ureterostomy in situ (fig 3) 

Ureterocolostomy was performed by the techmques of Coffey 1, Coffey 2, 
Coffey 2 combmed ivith mucosa-to-mucosa interrupted suture (fig 6), the Flocks, 
the Nesbit, the Mathisen, and the Cordonmer methods 

CLINICAL SLATERIAL 

The operations v ere done on private patients bv the author's Chanty patients 
of the San Diego County General Hospital veie treated by the residents and 
attending urologists including the authors 

This study is based on evpenence with implantation of 168 ureters ni lOo 
patients Of these there were 79 pnvate and 26 chanty patients The subjects 
have been grouped mto two divisions group 1, those presenting pnmanly open 
surgical iiijun to the ureter, requiring disposition, and group 2, those needing 
ureteral implantation as a part of treatment of a primary disease There werc3l 
patients presenting 42 injured ureters m the first group, and 71 patients prc 

Read at meeting of Los Vngeles Urologic Societc , October 2 1956 
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Fig 2 rh^r rsm 5bo~ii2C t^hn.q::^ o. ere ^“onc<>''’~r^<? 5 *o: 


seatins 126 ureters lor implantation m the second The first grojp presented 
23 5 per rent malignaricies and 96 7 p>er cent vrere leniales In the second sroiio 
69 Der cent had mahgnancies o- pelvic o^ans and o' these 6-5 pe- cent '~e~e males 
The a’-eraae ase of groap 1 -svas 45_2 vears and o' sroap 2 'va^ 51 4 vea-j 
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URETEROSTOMY 

CATHETER 



Fig 3 diagram illustrating ureterostomy m situ irhen abdomen is open 5 , ureter 
ostomj in situ, or tube ureterostomj through e\trnpentoneal muscle splitting mcision 
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Fig 6 Coffe\ 2 combined with mucosa to mucosa interrupted suture (authors’ technique) 

The indications for the ureteral operation were the usual for the problems 
presented m both groups 

RESCLTS 

Besults are classified as good, fair or poor, on the basis of the degree of infection, 
hj dronephrosis, uremia, acidosis and ^or ht-perchloremia Results are presented 
separateh according to the two groups, and according to method ot implantation 

The patients presenting prmian surgical iiijun to the ureter (group 11 enjoied 
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83 8 per cent good results and none died Techniques employed and recommended 
will be described below 

Gioup 2, those lequiring ureteral implantation as a part of treatment of a 
primary disease, are listed below accordmg to the method employed Only the 
results of uieteiosigmoidostomy are tabulated 

Vesical flap or cystoureteroplasty The one patient obtamed a good result 
Ureteroneocyslmtomy Malignant disease Six patients, presentmg nine ureters 
for implantation Results were 50 per cent good, 16 6 per cent fair, and 33 4 per 
cent poor, and none died Bemgn disease Two patients, presentmg thiee ureters 
for transplant Good results were obtamed in all 

Ureteroileostomy Three patients, presenting six ureters for implantation One 
patient had a malignant condition All obtamed good results, although the ure 
teis ^^ele implanted tmce m one patient 

Cutaneous ureterostomy Mahgnant disease Five patients presented six ureters 
for implantation Results were 60 per cent good and 40 per cent died, but had 
non-suigical causes of death Benign disease There were seven patients, pre 
sentmg mne ureters Results were 42 8 per cent good, 28 6 per cent fair, 28 6 per 
cent poor and none died 

Ureterosigmoidostomy Benign disease Eight patients presented 16 ureters for 
transplant Results were 50 per cent good, 12 5 per cent fair, 37 5 per cent poor, 
including one death Mahgnant disease Thirty-eight patients with 71 ureters 
for implantation Results were 38 per cent good, 32 per cent fair, and 30 per cent 
poor, including six deaths 

Table 1 piesents the details of results with vanous methods of ureterosig 
moidostomy Some patients had more than one type of procedure, hence the 
excess number listed in the table 

Study of tables 2 and 3 reveals the incidence of comphcations m ureterosig 
moidostomy Some, as acidosis, hyperchloremia and uiemia, are due to altered 
physiology of absorption, perhaps aggravated by obstruction to the ureters and 
urmar}’^ infection All methods produced these changes, but the Coffey 2 method 


Table 1 Results Ureterosigmoidostomy 


Procedure 


Good 
(per cent) 

Fair 

(per cent) 

Poor 
(per cent) 

Jlorula) 

(percent} 

Cordonnier 

5 

0 

20 

80 

20 

Nesbit 

7 

1 

14 2 

42 9 

42 9 

14 3 

Mathisen 

1 

100 

0 

0 

0 

Flocks 

3 i 

0 

33 4 

66 6 

06 6 

Coffej 1 

4 , 

0 

50 

50 

0 

Coffer 2 

12 j 

33 3 

33 3 

33 3 

8 3 

Colfej 2 combined 

23 

60 7 

30 7 

8 5 

0 

Total 

55 1 

38 0 

32 0 

30 0 

12 7 


Autops 3 nte of P O deaths, S2% 

Average age, 51 4 ^ ears 

Age span, S ^ears to 79 ^ears 
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Cordonmer 

5 

,0 

so 

so 

40 

0 

Ne^bit 

i 

S'. 

56 4 

42 S 

71 

0 

tlathi'cn 

1 

0 

100 

100 

100 

0 

Flocks 

3 

66 6 

100 

66 6 

66 6 

o 

Coffe\ 1 

4 

100 

T5 

50 

75 

25 

Coffe\ 2 

12 

41 S 

50 

5^ 5 

41 S 

S 4 

Coffer 2 combmed 23 

47 3 

43 

34 4 

51 b 

4 3 

Total 

55 

44 0 

44 0 

4S 4 

55 0 

s s 


combined ivith mucoal suture (Leadbetter Leadbetter aud Clarke) caused 
fewer C en pos^ibh this was due to greater experience wath this techrucjue 
H\ dronephrcteis and hthiasis were due to anastomotic obstruction Pceloue- 
phntis was felt to be due to obstruction and ascending infection Intestinal 
obstruction occurred due to small bowel adhesion and internal herniation but 
once was due to colonic obstruction secondarx to fixation bilateralh at the 
anastomotic sites Abscess and fistula were due to techmcal errors or ischermc 
necrosis Dehiscence occurrmg in two patients, emphasizes the need for strong 
abdomma' wound closure 

The Flocks method (side-to-side anastomosis of the miact ureter with mtuba- 
tion and later hgation of the distal ureter) was a dismal failure and was abandoned 
earh The direct end-to-side anastomosis of Xesbit and of Cordonmer gat e 
httle better results m the authors’ hands The Coffev 1 techmcme was somewhat 
better The Collet 2 method of mnibation of the t unn elled anastomosis produced 
6G 0 per cent acceptable results The authors combmed the latter methcxl wnth 
mucosa-to-mucosa spatulated end-to-side mterrupted suture TVith the practical 
method of mtubation descnbed below, this last techmque produced 91 4 per cent 
acceptable results This is the best method of ureterosigmoidostomt vet proposed 
The o\ er-all mortahtt was 12 7 per cent ^lortahtt before 1951 was 20 per cent 
m the pnvate, and 21 per cent m the chantx group After 1951 the rate was 
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5 2 pel cent in the former, and 16 6 per cent m the latter patients This indiiates 
the value of expeiience and the concentration on, and perfection of one method, 
the combined Coffey 2 method 

Autopsies were obtamed m 82 per cent of those who died postopeiativel} 
The causes of death were uremia, pyelonephritis, electrolyte imbalance, retro- 
pentoneal and pehnc abscess, peritomtis and uiinaiy and/or fecal extrai asation, 
or combinations Some of these are preventable, but the fact remains that unnar} 
diversion to the bowel is a potentially lethal piocedure 

The operative results as tabulated are very good in two methods Howeier, 
the final judgment will await long-teim sur\nval Excluding surgical deaths, 
only fifteen of forty patients of this series subjected to ureterosigmoidostoray 
survive at present For those with malignant disease, the average longewty was 
181 years with a span of two months to over seven years In the benign group, 
average survival is 3 55 years, with a span of 1 25 to 10 years This does not 
appear encoui aging, but the authors feel that the more recently treated patients 
wdl enjoy much greater longevity 

RECOMMENDATIONS GROUP 1 (SURGICAD INJURIES) 

The principles mvolved are 1) early recogmtion of the mjury, 2) preservation 
of kidney substance, 3) preservation of continuity of the urinary tract, 4) sphnt 
mg of the mjured ureter for adequate time (three to six weeks), 5) temporarj 
diversion of the urme from the site of lepair (i e , ureterostomy), and G) ex 
traperitoneal dramage of the mjured aiea 

End-to-end anastomosis Ureteroureteral anastomosis is the method of 
Figure 1, A and B, is a diagram of the best techmque The uretei’S are mobiliz 
to ehmmate tension The ends are fieshened by obhque amputation Through a 
small ureterotomy 2 cm proximal to the division of the ureter, a 6 to SF fenes 
trated lubbei catheter is passed downward as a sphnt for the anastomosis anc 
the distal segment A second ureteiotomy is made, 2 cm proximal tothefirsh 
and a smular catheter is passed upward to the kidney pehns These cathetefi 
aie brought out extiapentoneally thiough a stab incision in the abdominal va 
A Pemose dram is placed axtiapentoneally'- thiough a second stab incision 
The ureteral ends aie sutured together using 000 or 0000 chionuc catgut on an 
atraumatic cuived intestinal needle Thiee oi four simple sutures complete the 
anastomosis None should pierce the mucosa Theie is no attempt to make tl'C 
union V ater-tight The sphnt, diversion catheter and Penrose dram are left m 
place at least three veeks The mtegnty of the anastomosis is checked b}'’ 
jection of a radiopaque flmd before removal of the sphnt, fii-st, the ureterostomy, 
second, and the Penrose, last 

The method described produces excellent lesults in establishing contiiiuiti 
and function 

L reteroneoci/stostomy If the distal uietei does not permit end-to-end anastomo" 
SIS and if the pioximal ureter inll leach the bladder iwthout tension, ureteroneo- 
cjstostomy is pieferied (fig 2) The ureter and bladder should be mobilized to 
eliminate tension The ureteral end is spatulated A 6 or 8F fenestrated rubber 
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catheter is pi icctl ui the \irctcr 'lud p‘i''sctl to the kIcl^e^ pcl\ "i lie bl icldci i- 
then opened odeciintcK, ibo\c the site ‘^e!e<.te<l for iin^toiiios'i' \ dngoinl 
stab incision is nude at the latter point The ureter and citheter ire dra\M\ 
through and the catheter is passed out through the urethn Tlie s]iatulitc end 
of the ureter is sutured directK to the bladder nuuosa with 000 oi 0000 chromic 
catgut If desired the \esical muco-s.! ma\ be split permitting calge-to-cxlge 
suture The bladder is closed in two liaer^ If it is pO'-sible a tunnel of bladder 
wall IS made o\er the anastomosis but m \u\ case the ureter is secured to the 
bladder wall as best as is possible V Penrose dram is brought out extrapen- 
tonealh The ureteral catheter is left m place 10-14 daxs and i^ maintained in 
position with a Xo IS Tolex catheter This method of ureteroiieocxstostomx 
produces good results 

Another teehmciuc twice emploxcaJ in ureteroxcsical stneture includes wade 
incision of the intramural ureter wath ■'Uture of ureteral to x epical muco«a hile 
this certainlx eliminates all obstruction it was chscirded because it produced 
troublesome ureteral reflux 

IrckTostomij ni si/ii If the distal end of the ureter is lost or destroxed the 
proximal end is too short for ureteroneoexstostomx and the surgical sitation 
precludes more complicated restoration tube ureterostomx isadxisable A small 
urethral catheter placed in the proximal «cgmcnt of the ureter and extenonzed 
extrapentoneallx wall saxe the proximal ureter and kidnex for latei studx and 
definitixe repair (fig 3 4) as b\ xcsical flap ureterophstx or ureteroileal exs- 
tostomx 

Delaxed discoxerx of ureteral obstruction in extremelx ill patients demands 
the extrapentoneal insertion of a ureteral catheter m the middle one-third of 
the ureter (fig 3 B) The approach is made through a muscle-splitting incision 
as in ureterohthotomx A ureterotomx is performed and a suitable urethral 
catheter is placed m the kidnex pelxas This technique solx es the problem in 
extremelx ill patients and preserxes the ureter and its blood supplx for later 
defimtix e disposition 

RECOXDIEXDXTIOXS GROUP 2 

This group of 71 patients presented n complicated problem ot uieteral mi- 
plantation because of the pnmarx disease The methods of implantation used bx 
the authors hax e been listed abox e, and three hax e been desenbed the others 
follow 

Cystouroleroplasty This is the method of choice if the distil ureter is lost and 
the proximal end is too short for ureteroneoexstostomx It is preferred to cu¬ 
taneous ureterostomx ureterosigmoidostomx ureteroileocxstostomx and 
ureteroileostomx The bladder must be pliable and of good capacitx to permit 
bndging of long defects It cannot be used if the pioxamal stump lies aboxe the 
common ihac arterx 

^e proximal ureter is mobihzed and the end freshened bx oblique amputation 
The bladder is mobilized ex-trapentoneallx The defect to be bndged is measured 
and supenmposed on the paitiallx distended bladder m an oblique fashion A 
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j- irifni cauda^J ii<> c-cg>Jjaldd ’^th the l>a.-^ ‘nipenoriy on theade 

fo b' Tf'])'dn“<i 'J7je aT>e>' of the flap rhon)d be about thr^ fentuneters and the 
ba-/^'7 eeibjraet'r-;jde 

■jr-jr-orr (h--'H’i<m of th*' graft from the full thjckness of bladder wall 

I- (Ojnp)‘ i'"] \ri Sr rubber Jiardam ratheter placed in the ladne\ pelvis and 

br^aigfii riut tin ur'^dhra Tlie-patulate end of the ureter is sutured to the mucoa 

of the v^rifal flap, one centimeter distal to its apex Interrupted 000 chromic 
-uf iin - arc med S. tunnel is created from the flap with two lac'ers of running 
000 chromic ‘■nlurc,-, the bladdc^r bemg c lo'-ed with the same sutures The ureteral 
IS -trcngthcuif'd with mterrupted 000 chromic sutures placed ex 
Icrnallx tfig 4) 

J*1jc' bljcJdc'r is drained hy a Fohij'catheter xchich abo fixes the ureteral catheter 
J he v.oiincj ifc drainc'd e'trapentoncall 3 b^*^ a Penrose wick The catheters and 
drain should hr h ft in place at least two weeks The mtegnty of the anastomosis 
shciiild Ijc' chc'ckf'd hj'’ the injection of radiopaque fluid before remoxal of the 
cat be (c'is 

J Ins me thod w as satisfar torj’’ to the authors in one rase It is sound ui pnncipk 
anc) Hliould be usesj more ciften 

( /re It rtjilr oHirjmii If the bladder cir sigmoid colon caimot be used as a reservoiq 
flaiiHplantafion of the ureters to an iscilated segment of ileum with one en 
(‘xle‘iJon/c d IS dc'HiiabIc T'his is particularly true if the patient’s life expectancx 
IS Icing, as III benign or low-grade malignant disease 

'J lic' iiudiors’ technique follows that of Cordonnier and of Bncker A segment 
of lliedislal ileum, J(i to 20 cm in length, is isolated Ileal continuity i" 
esiablished 'J’Ik- proximal end of the isolated loop is closed The ureters^ 
iHolaled, mobili/ed as little as possible and divided obliquely, and spatulat 
'Idle bowel is In ought to the ureters, and an end-to-side, mucosa-to niuc^ 
unnstonioHih is niudc bilaterally fiiterrupted 000 or 0000 chronuc catgut is us 
A s( (Olid liiyci lenifoices the union (fig 5) Inlying rubber uieteral catheters 
me helpful, but aie diiricult to maiiitairi in place during the operation ^ 

'I lie open end of the looji is In ought out an incision in the nght abdomen a 
tin waist lim Mllipticiil poitions of the skin and fascia are excised to ax'Oi 
stenosiK of the bow el 'J’lie mucosa of the boxxcl is fixed to the skin xxnth interrupt 
000 (liioiiiic (utgiit Within the abdomen, the ileal segment is further stitch 
111 its exit fioni the peritoneum O'lic deal hladdci and its mesentery are a so 
fixed to the laleial [leiitoiicuin to axmid possilile internal henna 

lb( l(n()il(‘ostonij" has xxoikcd xxcll foi tlie uithors in 3 patients One patien 
liiul bilaleuil le-imiilantation Iiecause of hx^dronephiosis This xxas thought o 
be due to oxor/enl in making a wntcilight annslomosis , 

I KIt>tmgmouloMomy (autliois’ Icchniqut) I'^icteiosigmoidoslom}^ is indica 
wlu'ii I lie blariclei is lost as a u sen on Jl is ideil in suppljniig continence, rri 
It has I lie (liHadx nntago of pioducmg acidosis, ascending infection, iircnun, a 
lix flionephiosis m a laigei iieiccnlige I'lio uitliois’ mcllicKls hnxe been ns 
riu' ( onihiiied inliihaled inueos i-(o inuc os i Innnclod inistoniosis has proxc" 
(lie best I lu aiilhoi-s’tec Iiiiique follows 



lliETHtM IMPL\NT\TIO\ 


000 


Tlie ureteit arc identified is tliei cro-' the ilnc les^eK Tliei ire mobilized 
below this point and dnided The ‘=ignioid i- mobilized and «ites ire selectetl 
suitable for iua=:toniosi5 without teii'^ion The left ureter nia\ be brought under 
the niesenten of the sigmoid if desirible 

A. longitudinal incision 5 cm long i« made m a taeiii i The mm osa i-'exposed 
throughout and opened di'talh The ureter i« plai ed in this trough, is iniput ited 
obliqueh at the proper point and ^patulateil Vn ST Bardim ureteral catheter 
IS pa'-sed up the ureter to the renal pehi'- Thi^ catheter hi« been fenestrited 
and the tip amputated (fig 7 1) Ihe di't il end of the ureteril catheter 

placed wathin an IS or 201 liobin«on urethril catheter The urethral catheter 
IS passed into the colon and down to the rectum where it is remoxed bx an as¬ 
sistant (fig 7 B) The contained ureteril catheter is sutured to the perineal 
skin (fig St During intubation ol the -econd ureter the surgeon holds the first 
indwellmg catheter while the second i- being withdraxxii through the rectum 
The full thicknes'i of the ureter is sutured to the mucosa of the colon with 
interrupted 000 or 0000 chromic catgut sutures The ureter is buncxl m the 
trough wath interrupted or running sutures through the musculans and serosa 
of the colon (fig (j) Epiploic appendages further reinforce the suture line The 
colon IS fixed laterallx and the anastomosis max or max not be extrapentoneahzed 
as IS conxenient The ureteral catheters and a reetal tube are left m place sexen 
to ten dax' 
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Fig S Fixation of ureteral and rectal catheters to penneum Left ureteral catheter cut 
obliquelj 



Fig 9 Pre and postoperatixe p 3 elograms of patient who underwent ureterosigmoiJ 
ostom\ b} authors’ method 

This method has proven satisfactory and much better than the other methods 
(fig 9) The mdvelhng catheters msure a good urinary output, a smooth post 
operatne course, splint the anastomosis, allov mjection of radiopaque fluid, 
differential function studies, and urma^ sis, if desirable The authors’ accurate 
method of intubation ehminates the prexious uncertamtj of placing ureteral 
catheters and mdracting them from the colon 

Cutaneous urclerostonuj Cutaneous ureterostomj is indicated m 1) loss of the 
bladder reserxoir, as m tuberculosis, 2) failure of ureterosigmoidostoni}’, 3) to 
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temporanh tlnerl unnc from i closHo\ed kiclno\ before Inter iicphrectomr , 
and 4) to direct the urine from an obsinicted '•olit rr\ kidne\ 

The tcchmciue emplo\ed me bidet, careful retiopentonenl chtsection to presene 
blood suppb and to n\oid i'edunclnue\ or kmkmg The ureter is approached 
through a muscle splitting iiuisioii and n biought out tlirougli a stab iiicisioii 
at belt line lecel Two methods of anastomosis ha\e been u=ed The first meludes 
interrupted suture of the full thiekness of the spitulrted ureter to the skin, the 
second production of a mucosal rosette tlirough rerhmdancr of the uietei outride 
the skin surfaee 

The operation is safe It is especialK nda])tablc to sold ir\ kiclne\& if no other 
reser\ oir is feasible 

DISCI sSION 

From the patient’s ciewpomt, an\ ideal method of uieteral implantation 
should proser\e continence, contmuitr, uid aroicl e\teinal dexices The pln- 
sician wishes these achantages as well, but primarih should aim to cieate a 
phcsiologic aiiangemcnt to conserce renal substance a\oicl obstiaiction reflux, 
infection and reabsorption No one method meets all of these reciuirements 
Ureterosigmoidostom\ fulfills the patient’s wishes, but the othei qualities 
ma\ be lacking Restoration of coiitmuitr b\ thestandard methods of ureteroneo- 
erstostonn and uieterouieteral anastomosis, oi b\ the new and future methods 
as cjstourcteroplastj and uroteroileoc\stoplnst\ is excellent, if the bladder is 
present In its absence, if ureteiosigmoidostoim to the intact bowel is rejected, 
continence must be sacrificed to gam lenal plnsiologic balance One can attain 
continence of urine w ith the rectal bladdei, but fecal incontinence follow s through 
the coincident colostomj The mtrasphmctenc perineal colostomc and rectal 
bladder ma\ sob e the problem, but the authors think this possibihtc is unlikeh 
A.t present, the authors feel that ureterolleostom^ is the safest though not the 
most comenient procedure to use for patients with benign disease who hare 
lost the bladdei leserr on On the other hand, so mam do w ell after the combined 
Coffey 2 ureteiosigmoidostomj , it mar be adr isable to use this procedure first 
In case of failuie, ureteioileostomj nmj be instituted at anj time Since 91 4 per 
cent of patients subjected to ureterocolostomj bj'the combined Coffey 2 technique 
gam acceptable lesults, the chance of a possible future secondai^ opeiation mar 
be justified Certainly uieteiocolostomv is the most desiiable method of dir ersiou 
for those with malignant disease The picsent status of the authors’ patients 
wath ureteiocolostomr foi benign disease done br the combined Coffer 2 tech¬ 
nique encourages continued lecommendation of this pioceduie despite piesent 
poor longeratr figures 

SUMMAUr 

The authois’ elnncal impiessions hare been piesentcd The i-ccoi-d compares 
wath the expeiiences of otlieis The best methods hare been lecommended and 
described The authora’ modifitation of the combined Coffer 2 mucosa-to-mucosa 
ureterocolostomr is lecommended as the best method 

3415 6th 4CP , San Dxega 5, Cahf 
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USE OF Y-PLASTY FOR OBSTRUCTION OF VESICAL NECK 


THOMAS J SINATRA* 

From the Department of Urology, Kings County Hospital, Kings County Division, 

Brooklyn, N Y 


No Single treatment for contracture of the vesical neck and of median bar in 
children or adults has been consistently successful The use of Young’s cold 
punch was the eaihest method It proved inadequate due to the inability to 
remove sufficient tissue and the dangers of perforation involved in the use of a 
blind instiument The transvesical approach to the bladder neck mth the re¬ 
moval of a wedge of posterior neck tissue was then introduced Results from this 
method are often inadequate because of difficulties in visualizing the bladder 
neck and inability to remove sufficient obstructing tissue It is also likely that 
many of the failuies are due to prompt recurrence of the contracture or median 
bar 

With the advent of the modem resectoscope, transurethral electroresection 
became popular for treating this condition m children and adults The disadvau 
tages are numerous In children, the infant resectoscope affords poor visualiration 
for adequate resection and for the control of bleeding Additional dangers are 
possible urinary extravasation and fistula formation The rate of recunciice oi 
contracture and median bar following endoscopic resection is high m both 
children and adults 

Following the widespread use of the retropubic approach it was soon adapted 
for the correction of bladder neck contracture m children It consisted of a 
vertical incision m the anterior prostatic capsule which is extended for a short 
distance into the anterior bladdei wall This exposed the condition at the neck 
to full viev so that it could be adequately resected The incision vas then closed 
vertically m the same manner as it was opened (fig 1, A) Thirty-tvo such cases 
have been reported,' ■' and an additional 6 cases by our service ® The reported 
results postoperatively vere good, but long teim followup repoits are lacking 
Two of our patients, both opeiated on at the age of 4 yeais, had obstiuctne 
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Pio 1 I vertical lutision witli vortical cloaure B, vertical incision with transverse 
closure C, Y plnsti \ incision with V closure 

difficulties 3 years later due to significant lecunences of bladdei neck con- 
ti-aetuip Wo expect to lepoit the long teim condition of all 6 patients in the 
near future It may well be that even adequate open excision ma 3 ' not be the 
final answei since obstructive scar can lecui despite extensn^e removal 

In 1953, Di Bradfoid Young* suggested a possible solution He used the 
retropubic approach and opened the antenor prostatic capsule and bladder 
I'crtically as before Aftei lesection of the bladdei neck obstraction, how^ever, he 
closed the mcision transversely (fig 1, B) Tins procedure selves to enlarge the 
neck, so that if some scar did recui the neck w ould presumably remain adequate 
This may also be done in the female bj”^ incising a short distance into the antenor 
urethra Drs Nesbit and Crenshaw^ suggest that anothei beneficial factor ivith 
this type of closure is that normal bladder tissue is brought into an area of scar 
and thus depresses future scar formation They have used this method in eight 
children and fourteen adults with vesical neck obstruction with favorable lesults 

* Young, B W Retropubic approach to vesical neck obstruction m children Sure 
Gynec i. Obst , 96 160-154, 1953 

’Nesbit R M and Crenshaw W B Treatment of bladder neck contracture bi clastic 
<>peration J Urol 73 616-619, 1955 
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Table 1 Summary of clinical findings 


Patient 

Status 

Pre\ louf 
Treat 
ment 

1 

Symptoms 

Residual 

u 

o 

o Cjstoscopic 

j; Findings 

Bladdci 

Capacit; 

• Microscopic 
\ Unnalj'su 

1 J S male 
age 41 jTa 
# 20200 

Preoperati\'« 

i Sounds 

Se\ere frequent 

urination d 3 Tiurm 
noctuna 6X 

n 

• Se\ere bladder 
neck contrac 
ture mild c\8- 
titis 

Normal 

1 StanjWBC 
/high 
power 

field 

Poatopera 
ti\*e 11 

months 


No frequency no 
dj suna nocturia 
0-IX 

4 

Bladder neck of 
adequate call 
her 

Normal 

8ff BC/ 
HPF 

2 C H mole 
age 46 yrs 
» 44670 

1 

Preopenitive 

T U R 
and 
sounds 

Se\ere frequent 

urination noctuna 
3X 

20 

Sfedian bar mild 

Ci'StltlS 

850 

(cc) 

2 «BC/ 
HPF 

Postopera 
tne 7 

months 


Mmimal frequency 
no noctuna 

0 

Bladder neck of 
adequate call 
ber 

700 

fee) 

No celb 

3 F E male 
age 48 yrs 
# 48797 

Preoperati\'o 

1 

None 

Se\'ere frequent 

urination noc 

tuna 6X Com 
plete retention 

1 

400 

Se\ ere median 

bar bladder di 
\erticulum 
mild cystitis 

Normal 

Man^ \V B 
C/HPF 

Poatopera- 
tive 6 

months 


No frequeno noc I 
tuna 0-lX 

10 

Bladder neck of 
adequate enh 
ber 

Normal 

0-1 WBC/ 
HPF 

4 R S male 
age 34 yrs 
» 69186 

Preoperatne 

Sounds 

Se\ere frequent 

urination noc¬ 
turia 4-lOX 

cloudy unne 

26 1 

Contracture of 
bladder neck 
moderate cjs 
titis 

160 

(cc) 

8 U BC/ 
HPF 

Postopera 
tn-o 4 

months 


No frequency noc 
tuna IX 

0 

Bladder neck of 
adequate enh 
ber 

360 

(cc) 

2 WBC/ 
HPF 

6 H A male 
age 48 yn 
fi 66798 

Preoperative 

None 

Frequent unnation 1 
noctuna 3X mild 
djuuna 

40 

Contracture of 

bladder neck 
moderate cj’S 
titis 

Normal 

16 WBC/ 

hpf 

2 RBC/ 

hpf 


Postopera 
tn'e 4 

months 


No frequenoj no 
djuuna noctuna 
0-IX 

0 

Bladder neck of 
adequate call 
ber 

Normal 

6 WBC/ 
HPF 

6 J ^ male 
age 64 
a 4228 

Preoperative 

Sounds 

Frequent urination 1 
noctuna 6X 

50 

Se\*ere median bar 

Normal 

No celb 


Poetopera 
tive 1 

month 


No frequenej no 
nocturia 

0 

1 

Bladder neck of 
adequate call 
ber 

Normal ' 

0 1 WBC/ 

hpf 


In 1954, Drs Bradford Young and Goebel* leported the cases of 7 children done 
this method with good results In addition they employed a modification of 
the transverse closure, which is the \ -plast 3 '’, m tv o children \\ ith excellent results 


* Young, B W and Goebel, J 
obstruction Stanford Med Bull 


L Retropubic vedgo excision in congenital vesical ncct 

12 106-123, 1954 
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Fig 2 Case 2 C H ,40 ^ ear-old male with median bar Patient undenvent transurethral 
resection of median bar 9 months pnor to preoperatne urethrogram Oblique news of 
c^stourethrograms 4, preoperatne, B, postoperatne 


Drs Flocks, Preiidergast, Marbei ger, and Culp’ hat e also reported the Y-plasty 
operation in tit o adults with excellent results 

The Y-plast 3 operation is begun b}' approaching the anterior piostatic capsule 
and the louer bladder in the usual retropubic manner It is necessarj^ to deter¬ 
mine the exact position of the bladder neck before the complete Y-incision can 
be properlj made Such oneiitation is difficult miless the junction of the prostatic 
capsule and bladder is first opened Therefore, a short lertical incision long 
enough to msert a finger is made at the approximate site of the cesical neck 
m the midline The exact location of the neck can then be determined b}'^ palpa¬ 
tion The incision is continued \nth the c ertical hmb of the Y extendmg infenorl}'' 
through the anterior prostatic capsule, bemg careful to avoid injurj^ to the ex¬ 
ternal urethral sphmctei In the female, the \ ertical hmb of the Y is made bj’' a 
short incision from the bladder neck into the proximal antenor urethra The 
lateral hmbs of the Y are then made from the bladder neck cramall}" mto the 
anterior bladder v aU for approxmiately three centuneters The lateral limbs form 
an angle of approximately 75 degrees The bladder neck contracture or median 
bar can then be excised under excellent \n8ion In closmg the mcision, the apex 


•Flocks R H , Prendergast L Marberger, H and Culp, D Newer methods for treat- 
ment of urethral stricture AAIA Arch Surg , 71 109-114, 1955 

W Flocl^ R H Lower unnarj obstmction m infants and children Pediatnc Climes 
of North Amenca, pp /55 -mO, Aug 1955 v/ 
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of the tiiangle of bladdei wall thus fieed is brought infenorly to the distal point 
of the vertical limb of the Y The opposing edges of the prostatic capsule and 
bladder wall are sutured and thus a large V is foxmed from the onginal Y in 
cision (fig 1, C) The result of widening the neck and bringing normal bladder 



Fig 4 Case 4 R S , 34 lear old male wnth contracture of ve-sical neck Xotc also di 
\prticulum like structure of provimal urethra which did not apparenfh contnbutc to prc 
rinernlive SI motoms as shown b\ lack of simptoms follow inp; "i plasti for neck contracture 
-c , __r c'*r»iirAtVirnrrrnms 4 orcooerfttiY e /? 
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tissue into a scar area IS‘^chIe^ ed The ^ lncISlonand^ closure are essentialK not 
\er\ different than the tmisoerse closure but since the prostatic capnile is 
practicalh inunobile it appeirs that the incision can be closed more easih and 
tvith less tension and distortion than the transx erse closure Drs Bradford ^ ouiig 
and Goeliel ha\e stated that a V incision is tcK-hnicalb easier to close than the 
trans\ er^e closure of a longitudmal mcision 



Fig 5 Ca^e 5 H \ -tS cear-old male mih contracture of bladder neck Oblique vietr^ 
of cistourethrograms t preoperatire B postoperaiiie 
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Since May 1955, we have peiformed the Y plasty operation for contracture 
of the bladdei neck or median hai in 6 adults In each patient, the contracture or 
bai vas resected after the Y incision was made and the V closure vas done, as 
aliead3'^ described The uppei unnary tract was normal in each patient before 
and after operation In table 1, the preopeiative and postoperative symptoms 
and objective findings of each case are reported Preopeiative and postoperative 
cysto-aeio-urethrograms of 5 patients are shovm in figures 2 to 6 Cystourethro 
grams of oui first patient are unfortunately unavailable Note the wide funnel 
shaped postoperative vesical neck m contrast to the preoperative decreased 
caliber of the v esical neck in each patient 


DISCUSSIOX 

As shown in table 1, one patient had a transuiethial resection of a median bar 
9 months pnor to operation, sounds had been passed on others for varying penods 
with only temporary partial improvement Symptoms and cystoscopic evidence 
of contracture or median bar together A\uth trabeculations of the bladder mdi 
cated obstructive uropathy m all of our patients Several had a significant 
residual urine and one patient had complete retention 

The operation is not technically difficult and does not leqmre any unusual 
instruments A 22F or 24F many-eyed catheter was used to drain the bladder by 
way of the urethra Cystostomy dramage was not used in any patient A 
Penrose drain was left to dram the space of Retzius Bleeding through ^ 
urethral catheter was minimal m all except one patient whose unne at first cleared 
but moderate bleedmg began the eighth postoperative day and continued for 
2 days, after which the patient recovered uneventfully Although there ivas 
usually slight seropurulent dramage suprapubicaUy via the Penrose dram for 
several days, there v as no suprapubic dramage of unne in any patient Our e.\ 
perience indicates that the suprapubic Penrose dram can be removed on the 
seventh day and the urethral catheter on the eleventh day 

These 6 patients have been followed for only one to eleven months so that anj 
results are far from conclusive To the present time, however, we are veiy satis 
fled Symptomatically and objectively improvement has been remarkable m all 
In no case has there been any unnary incontinence or any effect on sexua 
potency 

CONCLUSIONS 

Piemous methods used in the treatment for contracture of the vesical neck and 
of median bar m children and adults are frequently unsatisfactory" Early results 
m 6 adult patients using retropubic excision of bladder neck contracture or 
median bar with A'-plasty reconstruction of the i esical neck are i ery" satisfynng, 
but only additional cases and long term followup studies Mill deteimine if such 
improvement is permanent 

XDDENDUM 

Since M ntmg this paper, three patients have had semen analy"sis in the post 
operative penod Two have normal ejaculation and all normal findings One 
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patient (C H ) had had a previous tiansurethral clectroresection of the \esical 
neck (see abo^e) following winch Ins semen volume was decreased to Yl cc 
This has not been alteicd bj" the Y-plasty opeiation although his sperm count 
IS 50 nulhon/cc 

Fourteen patients ha\'c now undergono the Y-plasty operation with continued 
satisfactorj^ results 
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EXCRETORY CYSTOMETRY A MORE PHYSIOLOGIC METHOD 

A ESTIN COMARR 

From the Paraplegia Service, Veterans Administration Hospital, Long Beach, Calif, and 
the School of Medicine, College of Medical Evangelists, Los Angeles, Calif 

Cystometiy and its relationship to diagnosis and treatment of bladdei dys¬ 
function IS not new (Adler, Rose, Schwaiz) It is not the purpose of this paper 
to relate the pros or cons of cystometry However, one cannot agree vith the 
statement that, “at present ve consider cystometry superfluous for practical 
puiposes ” (Biendlei, and others) Suffice it to say that it is another adjunct or 
aid toward the diagnosis and treatment of bladder dy'^sfunction 

Recent textbooks discuss the method of making a urological diagnosis from 
cystometrograms, yet, they fail to instruct the reader on the importance of 
domg logically, first a neuiological examination of the patient Abnoinial ueu 
rological findings should be the fust suggestion of a neuiogemc bladder Sufficient 
stress has not been given generally to the fact that conditions other than neuro¬ 
genic bladder, i e , cystitis, vesical calculi, prostatic enlargement, vesical neck 
contracture, and other obstiuctions can simulate neuiogemc findings on cjs- 
tometiy 

This writer has been impiessed, foi a long time, by' the following discrepancy 
Patients with residual urine of from 500-1,000 cc oi moie, when tested on the 
wards, would on cystometry show hypertomcity of the detrusoi with a capacity 
of only 75 to 150 cc and low" lesiduals 

Reahzmg that the letrograde method of cystometiy" is not physiological, tlic 
more recent textbooks were leviewed m that lespect None mentioned this fact 
Yet, classification, diagnosis and treatment have been ofleied on this basis o 
findings which are collected wnth a non-physiologic method 

Adler has performed “decremental” cystometry, staitmg with a full bladder 
A catheter was mtroduced and responses were letoided cy^stometncally as eac 
decrement was released from the bladder Schwaiz has stated that “in the nor 
mal bladder the reading is almost the same with physiologic and artificial 
but under pathological conchtions (hypertomcity" of detnisor) the difference is 
remarkable ” 

At this paraplegia center it has been letognized for some time that cy"stonieti^ 
IS non-phy"siologic Alunro w as conscious of this fact w hen he stated that mere 
ments of 25 to 50 cc of fluid aie “phy"siologicaIly fantastic” whereas continuoi'® 
flow" is more physiologic He performed cystometry at 100 drops per minute 

The purpose of this paper is 1) to introduce “excretory" cy"stometry” and ) 
to compare the ^ arious results obtained w ith hi e modified methods of cystome 
try", namely, a) regular retrograde cystometiy with a whistle tip catheter, >/ 
regular retrogiade cy"stometry with a Foley" bag rathetei, c) letrograde cystonie 
try with an increment of 100 drops per minute and a whistle tip catheter, o) 
excretory" cy"stometry" wnth a whistle tip catheter, and e) excietorv cistonictr' 
wnth a Foley bag catheter 

Accepted for publication Jul% 17,1050 
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Flo 1 Retrograde and e\cretor\ cjstometrj'^ performed on same patient with upper 
motor neuron lesion of bladder ^Iilam Leberman cjstometer used Note that capacit} with 
excreton method was more than double that of retrograde method 

iXLXTERIAL \ND METHODS 

Thirtji patients weie studied Three patieuts weie “catheter fiee” pnor to the 
testing, two had lower motoi neuion lesions and one an upper motor neuron 
lesion Four patients became “cathetei free” dunng or shortlj aftei the studies, 
of which two weie discharged before completing the testmg All four had upper 
motor neuron lesions 

One hundred and fortj-fi\e c 3 stometnc tests were studied 
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Fifteen of the 30 patients had ceivical lesions of winch ten iiere complete and 
five incomplete cord lesions All had an uppei motor neuion tjTie of neurogenic 
bladder 

Foul of the 30 patients had complete lesions fiom T-1 to T-6 vith uppei motor 
neui on neurogenic bladders 

Six of the 30 patients had complete lesions fiom T-7 to T-12 Four had an 
upper motor neuron whereas two had a lower motor neuron t 3 TDe of bladder 

Five of the 30 patients had lumbai coid lesions of which three were complete 
(1 upper and 2 mixed types of bladders) and tu o had incomplete lesions (1 upper 
and 1 lower motor neuron type) 

There were, therefore, 25 patients mth an upper motor neuron t 3 T)e of bladder, 
three vnth a lower motor neuion, and two mth mixed t 3 T)es 

Twenty-eight of the 30 patients sustained a spinal cord m]ur 3 ’^ One patient 
had a progressmg cord s 3 mdiome 6 months pnoi to larmnectom 3 ’’ ivith no sub¬ 
sequent improvement and an undetemimed etio]og 3 ’^ despite a biops 3 " of a small 
amount of tissue Another patient had sequelae of a rural transverse m 3 mhtis, 
he had a bilateral pudendal neurectomy and tiansuietlual prostatic resection 
pnor to these tests, but his bladder function lemamed unbalanced 

The tune mterval smce mjmy oi onset of disease and the performance of these 
tests ranged from four to sixty-seven months 

The five tests were performed mthin a 2-week period on each patient Hon ei er, 
only one test per indirudual patient was peifomied on a smgle day in order to 
avoid possible bladder stimulation from previous testmg The increment for the 
retrograde methods, a, b, c, was distilled water at room temperature 

The techmque of performing c 3 'stometry was as follov s 

a) Regular retrograde C 3 mtometi 3 '’ with a No 20 whistle tip catheter was per 
formed after the bladder had been emptied The Y tube was attached to the 
catheter, from one hmb of the Y tube the tubmg led to the Lewus c 3 'Stometer 
Through the other hmb of the Y tube fluid entered in a continuous flow at the 
rate of 25 cc per mmute This instillation was terimnated either by a detnisor 
contraction which ejected the catheter, oi it was discontinued at a volume o 
400 cc (This method is the routine at oui Paraplegia Center ) 

b) Regular retrograde C 3 '^&tometry wuth a Foley bag catheter wms perfonii 
sraularly to that with a whistle tip catheter The 5 cc Fole 3 '' bag was inflate 
after the bladder wms emptied When a voiding contraction of the detrusor was 
noted the bag was released in order to per nut ejection of the cathetei Four 
hundred cubic centimeters were the limit of volume if the catheter was not 
expelled 

c) C 3 mtometr 3 '- with a whistle tip cathetei and an inciement of 100 drops per 
nunute was performed in the same manner as legulai retiograde cistonictn 
with a w histle tip catheter 

d) “Excretory c 3 "stometr 3 ’^” wntli a wlustle tip cathetei was performed as foi 
lows The patient drank hourb one glass of water from 6 00 a m until the 

scheduled time for c3"stometr3" The fluid intake was continued dunngc 3 'stoni 
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etn \Xo 20 whistle tip catheter was genth introduced into the urethra and 
the bladder w as emptied ^tram, cr4de, or an\ other method ivas not used to 
emptr the bladder since this might set off refle\ actii it\ The tip of the catheter 
must be in the bladder, it was then connected to the Lewus cistometer in the 
usual manner The intratesical tolunie was supplied bi the patient’s excreted 
unne Sufficient tmie was allowed for stabihzation before the int estigation was 
staned in order to at oid the recording of responses caused bt such stunuh as 
change of catheters monng the patient to the testmg room, transferrmg the 
pabent from the gueniet to ctstoscopv table, and the like (The procedure 
should be preferablv done at the bedside ) Ctstometn was continued until the 
catheter was ejected, but it was temimated after 1J 2 to 2 hours, if the catheter 
was not ejected m order to pret ent possible ot erdistention 
e) Excreton cistometn” wuth a Folet bag catheter was performed simi- 
larh The tune limit was the same, nameh 13 > to 2 hours, if a t oidmg contraction 
detrusor appeared on the graph, the Fole^ bag w as deflated and the catheter was 
permitted to be ejected A Xo 20 Folet bag (5 ccl catheter was used 
In order to assess the \ olume-time ratio for excreton. c\ stometiw, 1 e the 
amount of urme produced within 132 to - hours the patient underwent prehm- 
inan testing on the ward o\ er a penod of two to three da\ s m the followmg 
manner The panent drank a glass of water (240 cc) hourh from 6 (X) a m 
until bedtime The amount of urme at the end of each P 2 hour penod was 
recorded Expenence showed that despite the regular and equal mput, the out¬ 
put remained mconstant Therefore, excreton cwstometrr was done at a time 
when high peaks were anticipated, based upon such precedmg studies Otherwise, 
cistometn mat require 2^ 2 hours or more m order to reach the true capacitj' of 
the viscus This method of testmg can be simplified bt simplt measuimg the 
output, which accumulates m the bottle at 1^2 hour mtenals, this obviates 
clampmg the catheter off The occasional difference of urmarv output of the 
mdindual patient, measured at set times on different davs, ranged up to a maxi¬ 
mum of 990 cc (m a 1^2 hour penod) and was entirely unpredictable An addi- 
uonal mtake of extra flmd did not matenalli alter the output Differences of 
output occurred m the presence of essentiallx normal renal function as assessed 
hi excretory urograms 

A 1 en satisfactorr method of performmg excretorv ci stometn can be done 
with the ^Milam-Lebemian evstometer It is especially smted for excretorv 
evsTometn because it permits recordmg o\er mam hours on the same chart 
(fig 1) 

RESELTS 

The capacitv of the bladder w as studied wnth the fit e different methods 400 
ce was taken as normal 

Twenty-five patients with upper motor neuron bladders showed the followmg 
egular evstometm with a whistle tip catheter 14 patients had capacities 

ow nonnak 11 had capacities aboxe normal 

Regular evstometm with a Folev bag catheter 13 patients had capacities 
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below normal, 11 had capacities above normal One patient is excluded because 
he did not undeigo this examination 

“One hundred drops per rmnute cystometry” with a whistle tip catheter 12 
patients had capacities below normal, 10 had capacities above normal Three 
patients are excluded because they did not undergo this examination Excretoiy 
cystometiy ivith a whistle tip catheter 5 patients had capacities below normal, 
20 had capacities above normal 

Excretory cystometry mth a Foley bag catheter 3 patients had capacities 
below normal, 21 had capacities above noimal One patient is axcluded because 
he did not undergo this exarmnation 

The capacities of 3 patients with lowei motoi neuron lesions were above 
normal with each of the five types of cystometiy, and the same was true for two 
patients with mixed lesions 


A 




Fia 2 A, regular c^stomct^^ «nth wlnstlp tip entheter Patient injured 11 months pn 

to examination (cervical 7 clinicalh complete) Catheter ejected in 4 minutes CaP'’', | 
30 cc B regular c}stomctr^ with Polci bag iiifiated Same patient as Catheter eje 
after C'i minutes with s\mptoms of pathologic autonomic paroxismal hi perfeiision 
paciti ISO ce 
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Wlien the abilit\ of the detrusor to eject the catheter (\ oiding contraction) 
i\as studied, 25 patients inth upper motor neuron lesions showed the following 
^lethod a Twehe patients ejected the catheter who had capacities below 
nomial and 1 patient who had a capacitc aboce normal 
^lethod b Twehe patients ejected the catheter who had capacities below 
normal, and none with a capacitx abm e normal 
^lethod c Ele\en patients ejected the catheter who had capacities below 
normal and 1 patient who had a capacitc abo\c normal 

Method d Four patients ejected the catheter who had capacities below normal, 
and 3 patients who had capacities abo\c normal 
^lethod e Three patients ejected the catheter who had capacities below normal 
and 2 patients who had capacities aboce normal 
Xone of the patients cntli lower or mixed motor neuron bladders ejected the 
catheter with ana of the fia e methods 

The capacities did not markedla differ with ana of the three methcxis of retro¬ 
grade castometra (a b, c) The number of patients who shoaa ed capacities aboa e 
normal was cssentialla the same with both excretora methods fd, e) 

The abihta to eject the catheter was almost the same among patients subjected 
to the three retrograde methods (a, b, c) Essentialla the same was true for the 
patients subjected to the tw o excretora methods (d, e) 
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During or fo^o^vlng this study, 4 patients ■mth uppei motoi neuron bladders 
developed balanced leflex function All of them ejected the catheter at one time 
or other dunng any of the five cystometnc examinations The 6 patients Yrho 
showed hypercapacity with all methods and no ejection of the catheter are still 
not catheter free One of the patients with a lower motor neuron lesion is still not 
catheter free, while the other two patients noth lower motoi neuron lesions iverc 
“catheter free” before the study The tivo patients noth mixed motor neuron 
lesions are still not “cathetei free ” 

The residual unne vms not a prominent factor m these studies since these 
bladders mth three exceptions were imbalanced when the studies u ere started 
However, the three retrograde methods tended to mislead by showing seemingly 
a better bladder function than the excietory methods among the patients with 
upper motor neuron lesions The excretory methods reflected correctly the ini 
balanced function of the bladder when it was tested by measunng the residual at 



Fig 4 E\creton cjstometrj with nhistle tip catheter Same patient as figure 2 Ih: 
amination stopped because of paroMsmal hipertenbion Capacity 710 cc 
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Fig 5 Excretorv c^stometr^ mth Fole\ bac inflated Same patient as figure 2 Test 
stopped because of parOT\smal h\'perteiision Capaciti 1030 cc 


the bedside The patient inth a lower motor neuron lesion and bladder imbalance 
shotted toidmg with all methods bt u'nng extrmsic pressure One of the two 
patients ttnth mixed lesions shott ed no t oidmg ttnth ant one method The other 
patient ttnth a mixed lesion t oided bt strain ttnth each method, bowet er, he had 
had a pretnous T U R 

The base hne, indicatmg detrusor tone, was higher as a whole tt ith the three 
retrograde methods (a, b c) than with the excretort methods (d, e) among the 
patients with upper motor neuron lesions (figs 2-5) The base hne tt as essentialh 
the same among the patients with lower motor neuron lesions for all methods 
The patients with mixed lesions showed a higher base Ime with the retrograde 
methods than mth the excretort methods 
Generallt, it tt as obsert ed that m patients ttnth cemcal lesions, the retro¬ 
grade methods of ctstometrt (a, b, c) ehcited a hypertensite blood pressure 
response at lower t olumes than the excretort method (d, e) (fig 6) 

Completeness or incompleteness of the spmal cord lesion did not seem to plat a 
role in thus ‘=enes of ca=es 
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Fig 6 -1, regular c\ t>tometr-\ wath whistle tip catheter Patient injured 19 montlis p^ 
to examination (cervical 5 and 6, clinicallj incomplete) Test discontinued beca 
h}'pertension Capaciti 250 cc B, excretori cxstometri mth whistle tip catheter 
patient ns figure 2 Capacit\ 400 cc 


DISCUSSION 


In compaiing letiograde (a, b, c) mth excretoiy (d, e) methods of c3'stometn 
theie IS a marked difference apparent m legard to capacitj" The majontv 
patients t\ith upper motor neuron lesions shoM subnormal capacities tnth c 
retiogiade than unth the excretorj'^ methods Tlus appears qmte understan 
because the retrogradel} instilled tolume acts as a more powerful and qiiic 
stroke of the reflex hanmier (Xesbit), in ehcituig the bladder jerk (Bors) t lan 
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does the gradual and more ph^ siologic increment of the excreted unne How e\ er, 
method c, wnth an inerement of 100 drops per minute (^lunro), is closer, but not 
close enough, to the more ph^ siologic increment of tlie excreted unnan \olume 
This marked difference is absent, as was to be expected, m patients with lower 
motor neuron lesion Therefore, truer capaciti lalue^ will be disclosed wath the 
excreton, rather than w itli the retrograde methods This in itself is of miportance 
for the management, and also will make it unnecessan to test bladder capacities 
under spinal anesthesia 

Although truer capacities can be obtained with excreton than wath retrograde 
methods in patients wath upper motor neuron lesions the true capaciti, unmi- 
peded b\ the stimulus of the mdw elhng catheter, can be determined onh at the 
bedside Then capaciti \ersus residual unne is tested per time unit Tsualh 
this should not exceed one hour since large \ olumes of unne (more than 500 cc) 
can be easih excreted dunng that time If b\ chance the \ olume found after one 
hour is below normal, it should not be mistaken for the true capaciti Other 
factors mai be responsible for this shortcoming, such as inadequate fluid intake 
pnor to examination am degree of dehidmtion followang an alcohohc debauch- 
erj, or increased spasticiti, and the like 

Compatible findings are seen in regard to the abiliti of the detnisor to eject 
the catheter This again happens m a niajonti of cases with upper motor neuron 
lesions wath retrograde rather than wath the excreton methods This abilitv to 
eject the catheter is absent in the majontv of lower motor neuron lesions, which 
IS in hne with the tiqie of this bladder 

Similar obsenations were made in regard to detrusor tone which tended to be 
higher (basehne of cun e) m a majont^ of the patients wath upper motor neuron 
lesions on retrograde than excreton c\storaetn Inasmuch as tone and con¬ 
traction are properties of the detrusor the parallehsm between basehne lei el and 
catheter ejection is not surpnsmg 

The practical \ alue of the ei aluation of these methods applies to the prognosis 
of future function the prescnbmg of drugs and eientualh the indication for 
tidal dramage and bladder traimng 

If patients wath upper motor neuron lesions tend to eject the catheter wath 
ani of the file raethod> future estabhshment of useful reflex actiian mai be 
expected This must not impli that reflex function wall become adequate wathout 
some aimhan procedure If retrograde methods indicate detrusor response but 
excreton methods fail to do «o the future function of such a bladder remains 
dubious It should not mislead the obsen er to behei e that a strong and ei en 
emptiang response with retrograde, but not excretori, ci stometn w lU necessanlv 
meet successfully the crucial test which consists of deter minin g the residual 
unne at the bedside m the gii en time of one hour If all fix e methods show higher 
than normal capacities and no detrusor response the prognosis for future reflex 
function of the xascus should he guarded In order not to miss the trend of c\ sto- 
metnc remits both methods “-hould be apphed at regular mten als m the same 
1 em, as It has alw ax s been recommended for the orthodox method of ex stometrx 
How easx one could mismanage bx pre=cnbing a detrusor relaxant drug on the 
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basis of exclusive retrograde cystometry, can be detected only when the excretor)' 
or bedside residual methods disclose a condition diametncally opposed to that 
encounteied with retiograde cystometry Had one followed exclusively the 
results of retrograde cystometry in this series, 19 of the 25 patients mth upper 
motor neuron lesions would have desei ved a tnal with a relaxant drug Actually 
none of them needed or received this theiapy, because of excretory cystometnc 
results and bedside residual tests 

By the same token the opposite of lelaxation, namely stimulation of the de 
trusor wnth tidal drainage, must not be indiscriminately based upon the retro¬ 
grade cystometnc results, eimn if the “100 drops per min ute method” is used 
The outgomg hmb of the tidal apparatus should be adjusted to a height inch 
Gated by the values of excretory rather than retrograde C 3 '’stometry, if overdis- 
tention, the foe of all bladder rehabihtation, is to be averted A similar trend of 
thought applies to bladder-training Here, however, it is the ratio of the volume/ 
time umt v hich is important (Comarr), overdistention may easily occur, if tlm 
time IS piematurely extended to 2 or even 3 hours (Munro), based agam 
exclusively upon the bladdei response to retrogiade cj’’stometry In such cases 
the results of excretoiy cystometiy should rather be heeded, which may shov 
far above normal volumes to occur within one hour 

From a piactical point of new it is suggested that u histle tip catheters be used 
for both methods because they don't carry with them the additional stimulus of 
the bulb on the vesical neck 


SUMMAKX 

“Excretoiy cystometry” using the patient’s unne as mcrement is introduced 

The results of regular letiograde cystometiy are compaied with those of the 
excretory method using i\histle tip and Foley bag catheters, the different effects 
on capacitj’^, detrusor tone and contraction are reported on 30 patients with each 
respective method 

The value of excretory cystometry wnth respect to piognosis of future function, 
medication, and indications for tidal drainage or bladder training is discussed 

ADDENDUM 

Regular (retrograde) cystometiy i\ as performed upon patients converted from 
upper motoi neuron bladders to lou er motor neuron bladders, 3 patients per 
manently by subaiachnoid alcohol blocks and 3 patients temporarily bj' spum 
anesthesia Interestingly, inth excretory cystometry upon all the 6 patients 
capacitj’’ w as much greater than n ith retrograde cystometry, even though t c 
reflex actmt}^ of the conus medullai is or its fibers nas not present 

This phenomenon maj" possibly explain n hy oi er the 3 'ears n e have observe 
a number of times that follomng subarachnoid alcohol blocks, a number of n ee s 
later, the somatic musculature remains flaccid, 3 "et the bladder empties i) 

detnisoi actmty . 

This nould then indicate that since the conus activity (reflax actnity; 
pieseiit, the mechanism must probab^ be mthm the bladder itself 
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PRIMARY OSTEOGENIC SARCOMA OP THE BLADDER 
MYRON H NOURSE 

In June 1956 Mi C H W, age 44 years, was seen in oui office complaining 
of extreme terminal bunung on urination and voiding every hour Cathetenza 
tion revealed no residual urine The urine was infected A 24F sound was passed 
easily but “crepitus” was felt 

He was admitted to the hospital for further investigation, assuming tliat a 
bladdei stone was present and the cause of his complaints Excretory urograms 
showed mild left pyelectasis and ureterectasis The right kidney was normal 
Cystoscopic examination revealed a huge tumor oiiginating from the postenor 
wmU and dome of the bladder well away from the tngone It measured at 
least 6 cm m diameter It ivas bulky and appeared nodular on the surface The 
base was broad No calculi were present Bimanual rectal examination elicited a 
mass as large as a small orange ivhich ivas fieely movable A cystogram shoned 
a large filhng defect of the bladder An open segmental resection uas advised 
because of the location of the tumor and the lack of demonstrable fixation lo 
cally There was no evidence of distant metastasis The chest film was normal 
Banum enema was normal Films of all long bones and skull iiere negative for 
pnmary or metastatic bone lesion 

The patient’s past history is important In 1949 a surgical procedure was per 
formed elsewheie on the nght kidney, piesumably foi an abeirant vessel A 
transurethral prostatic resection foi a contracted bladder neck was done else 
where in 1953 He was first seen by us in June 1955 because of repeated episodes 
of urinary infection, burmng, frequency and noctuna Residual uime was 1 
ounce Exploiation of the urethra disclosed that a No 22 sound passed vit' 
difficulty at the vesical orifice 

The patient was adnutted to the hospital Excretoiy uiogiaphy u as norma 
except for mild left pj electasis Cystoscopic examination disclosed no abnorma 
ities except a severely contracted xesical orifice A transurethral resection pei 
formed June 24, 1955 removed 6 gm tissue Micioscopic sections ueie beiugn 
His symptoms u ere considerably improved and urme became negative 

He was not seen again until Febiuaiy 1956 His sjemptoms had returned an 
a No 16 cathetei was again found to be very tight at the vesical neck The pa 
tieiit w as readnutted to the hospital C 3 ^stoscopic examination undci anesthesia 
showed a severelj"^ contracted bladdei neck thiough which a panendoscopc w'ou ^ 
not pass The lesectoscope was then used to enter the bladdei wuth the ai o 
the cutting loop The reniammg scai tissue was widely resected No stone or 
tumor was seen withm the bladdei He was dischaigcd 6 days latei 

The patient was tollowed m the office at 2 and 3-week mtenals Bo was 
nevei completely without sjmptoms of some type of bladder discomfort c 
was finally readnutted lune 1956 Other significant past histoiy include a 
healed peptic ulcei of 5 jears and histoplasmosis m 1940 

Read at annual meeting, North Central Section of American Urological Afsocmtiom 
Cleveland, Ohio, October 3-5, 1950 
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Phv5icall\ the patient, a white man aged 44 ■^^as of slight build and neighed 
nonnallv about 100 pounds ^o particular abnormahties were noted Kectal ex¬ 
amination rei ealed a prostate that was normal in size shape and consistent 
Blood pressure was 125 75 

On Jul\ 6 a suprapubic segmental respction of the bladder tumor was ac- 
comphshed The tumor n as not adherent to the surrounding tissue It occupied 
the postenor wall and dome of the bladder reqmnng remoi al of approximateh 
two-thirds of the wall of the bladder No emdente of local metastasis or hmiph 
nodes was found 

The gross specimen measured S b\ S b\ b cm The surface nas nodular and 
'erj hard Cut sections shoned large depositions of calciimi salts I^Bcroscopic 




coma'with m^cTe anaplastic portion showing patterns of ^ 

laginous throiip-h Hpfimto in i ’ j H tumor shows patterns which go from precarti 
tion IS noted in A islands of cartilage formation to bone All but bone forma 



Fig 4 Bone is produced generallj b3 ossification of cartilaginous area Deposits of 
calcium and bone formation are demonstrated here Cartilage and osteoid are of abnormal 
Vflrit\ j fls S66n in sarcomos Bulk of tumor composGd of cartilagG and bonG 
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sections showed a highly anaplasfac tjTie sarcoma Math predominantly cartilage 
and osteoid tissue 

The patient did nell for the first 3 postoperative weeks CNcept for a persistent 
suprapubic fistula An attempt to close it failed Cj'stoscopic exanunation 1 
month postoperativelj^ v as negative foi recurrent tumor During the fifth post- 
operatu e v eek he complained of considerable distress in the lou er abdomen A 
large mass that developed m the suprapubic area extended to the umbilicus and 
filled the pelns to its lateral borders The mass uas hard and fixed S 3 Tnptoms 
of partial bowel obstruction soon were noted wnth finall}’’ complete obstruction 
reqmnng intubation His downhill course was rapid and he died August 24, 
1956, 49 days following surger 3 '^ An autopsy was not granted 

DISCUSSION 

Crane and Tremblay m 1943 in an excellent review of all sarcomas of the 
bladder up to that time w ere able to find only five that w ere pnmarj’^ bone pro- 
ducmg tumors from their coUection of 151 reported cases Thej”^ added 1 case of 
pnmarj'^ osteogenic sarcoma of the bladder An interestmg obsen ation noted wms 
that of these 6 osteogenic tumors of the bladder, the case of Crane and Tremblaj' 
w-as the only one reported in the Amencan hterature, the others being found 
in foreign journals There has been none reported since 1943 I would like to add 
our case which makes 7 

Hamer and Wishard m 1948 presented a case of a pnmarj' osteogenic saicoma 
of the kidney in a 76-year-old man This was the second to be reported They 
mention that a number of extiaskeletal ossifjnng tumors are discussed m the 
hterature Wilson found b}' careful remew 30 cases of bone-fornung mahgnant 
tumors m soft parts, the histological picture m most of them being compatible 
with true osteogemc sarcoma This group mcluded thjuoid, nipple, gallbladdei, 
chest wall, breast, abdonunal wall, kidney, bladder, thigh and calf of leg The 
fibrous capsule of the kidnej'^ has also been knowm to undergo ossification 
The ongin of such tumors rests with conjecture rather than fact Metaplasia 
of bladder mucosa is mentioned Another suggests that the tumors are denved 
from embryologic rests of the wolffian bodjq from which the tngone of the blad¬ 
der develops The transfer of osteoblasts by the bloodstream to unusual locations 
has been considered A reasonable theory is that fibrous tissue, cartilage and 
bone are all end products of a common mesoblastic stem Therefore, under cer¬ 
tain conditions they maj'' revert or dedifferentiate mto an embrjmnic state and 
when this occurs fibroblasts maj"^ become osteoblasts and form true bone (Le- 
nche and Pohcard) 

It IS unfortunate that alkahne phosphatase levels were not obtamed on our 
patient This information might have been of some value foi future reports 
Crane and Tremblaj^’s case w as thoroughly studied from this respect including 
mstochemical determmations of the gross tumor This must be done how ever, 
before the tissue is fixed 

The prognosis is umformty fatal The tumors grow rapidlj and infiltrate lo- 
callj The majority die m less than 6 months The treatment, in Mew of the 
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past leports as Yell as our oyti, is symptomatic Radical surgery is not the an- 
siver Osteogemc saicoma is ivell knoini to be radioresistant so that \-ray and 
radium offer nothing except discomfort 

SUMMABX 

A case of piimaiy osteogenic sarcoma of the urinary bladdei is presented The 
patient n^as a 44-3''ear-old nhite man nho died 49 days after segmental bladder 
lesection X-iaj^s of all long bones and skull failed to disclose a pnmary site 
other than bladdei 

A levieu" of medical hteratuie divulged one other such tumor reported m this 
couutiy, 5 in foieign peiiodicals, ours being the seventh 

It IS certain the tumoi developed mthin a 4-month penod because it n as not 
present ui February ivhen cystoscopic examination was performed and nas 
present in June at the time of his hospital admission 

Prognosis has been umformly rapidly fatal m usuallj’^ less than 6 months 
Treatment at the present time obviouslj'^ appears to be sjrmptoraatic 

Surgery or x-i adiation is not the ansn er 

I am indebted to Di Edmn E Pontius, pathologist at the Methodist Hos 
pital because of his keen mteiest, co-operation and careful pieparation of the 
tissue foi imcioscopic study The detailed, excellent photogiaphy has been ac 
complished bj" Mi McKinlej'’ A Leaplej', also of the Methodist Hospital 

1711 North Capitol Ave , Indtanapohs, Ind 
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USE OF AXSOLYSEN FOR URIKARY RETEYTIOK 

HAZEN L MILLER 

Occasionally, the urologist is confronted mth an inexphcable case of unuary' 
retention Sometimes the patient has been m other hands for a protracted period 
with either intermittent or indnelhng catheter drainage When much time has 
elapsed without response to chohnergic drugs or psy^chiatnc persuasion and mth 
stiU no end of the impasse in sight, we are only’^ too glad to consider one more 
resoiuce short of surgery 

The patient w as a 22-^ ear-old male college student with an asthemc diathesis 
and tranquil behanour Before my first nsit to his home on Xoi ember 29, 1955, 
he had had no urmary or neurological disturbance except for diflSculty m imtiat- 
ing nuctuntion after a prolonged automobile nde It may also be sigmficant 
that he had been under the care of a proctologist for a few days because of a 
penanal paraesthesia YTien seen by me at 9 p m he had not passed unne all 
day but had no discomfort except a sensation of weight He was reheied of 
about 1200 ml of unne b\ catheter, and asked to go to the hospital m the morn¬ 
ing for an x-ray for a possible calculus When seen 12 hours later, be had not 
^ oided and bis bladder n as palpably distended A large quantity of imue again 
drained forcelessly The patient was then admitted to the hospital and was 
studied mth the help of a neurologist and neurosurgeon The only findings of 
note nere hyiieractue deep tendon reflexes, weakness of dorsiflexion and dena¬ 
tion of the nght foot on heel and toe walking, hyqieresthesia to pm pnck in the 
nght crural and right plantar regions and absence of abdominal reflexes My e- 
logranis and spinal fluid findings were normal Cystometrograms indicated 
shght atom mth appreciation of filhng at 200 to 250 ml and a strong desire to 
loid at 350 to 400 ml Cistoscopi showed only questionable fine shallow tra- 
beculation of bladder 

The patient was mamtained on mtemuttent filhng and emptimg of his blad¬ 
der by a Foley bag catheter, intermittent bladder irrigations, and also ure- 
cholme 10 mg 1 1 d and mild urmarx antisepsis On December S the cathetei 
was remoxed and he was gixen an opportumtx to urinate but failed absolutely 
On December 9 the catheter was replaced and irngations resumed On December 
12 a neurosurgeon, Dr F R Latuner, as locum tenems for the consulting neuro¬ 
surgeon, suggested the use of ansolysen which he had obserxed to haxe appar¬ 
ently mduced nuctuntion as a side effect m 2 cases of hypertension Therefore, 
the drug was gixen (20 mg q i d for 3 days) in place of the contemplated for¬ 
midable procedure of unroofing the sacnim to look for an inx olx ed nerx e When 
the catheter was remoxed after the patient had taken ansolysen for 3 daxs, he 
promptly urinated and has had no difficulty since The blood pressure dropped 
from 136, 84 to 120/70 

j*' annual meeting, XoTth Central Section of American Crological Association 
"-leveland, Oluo, October 3~5, 1956 
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It IS Intel esting to note that concomitant constipation was also unmediateli 
and entn ely reheved 

I have since used ansolysen in three other cases m which the only common 
feature was persistent retention of unne In aU three early termination of the 
retention resulted 

Bnef abstracts of these cases follow 

M S , a voman aged 55, postoperative pelvic repair, retention up to 1150 
ml vithout defimte desire to void In spite of prolonged use of urecholine re 
tention had persisted 1 month before ansolysen was started In two or three 
days thereafter she was voiding competently and soon aftemard left the hos 
pital able to empty her bladdei The highest blood pressure reading before 
treatment was 220/106, the lowest afterward 120/70 
V H , a man aged 47, post-traumatic, injury to left shoulder and cervical 
spine He was unable to void and a cathetei had been inserted 3 days before I 
saw the patient Ansolysen 20 mg 1 1 d for 3 days Catheter was removed and 
patient was able to uimate readily from then on Highest blood pressure record 
ing before treatment was 120/80, the lowest aftenvard was 118/60 

E G , a woman aged 79, mue days post-traumatic, fiacture of left femur mt 
inseidion of Smith Peterson nail Retention of urme mth overflow incontinence 
and difficulty m controlhng defecation Bladder palpable half way to umbihcus 
but not tender and no desire to void, w^hen seen by me on August 4, 1956 
solysen 10 mg q i d for 2 days, then 20 mg 1 1 d Three days later, when cat 
eter w^as madvertently removed, mictuntion commenced in a normal manner 
with no lecurrence of chrome retention Blood pressure reading preceding 
ansolysen, 145/80, after 3 days, 128/70 

In addition to the foregomg cases, I wash to report the 2 cases of which r 
Latunei w as cogmzaut and upon the basis of which he recommended ansolysen 
A 43-yeai-old woman had multiple sclerosis, hjqiertension and chrome unnar) 
intention She was under the care of Dr Andrew Wilson w'ho presenbed 
sen 20 mg 1 1 d dunng an episode of complete retention The patient voided 
horns followang treatment and has had no further urmaiy difficulty 

A 60-year-old man had lues Tabes dorsabs was suspected wfien compe e 
urniarv retention followed hermorrhaphy The patient was given ansolysen 
mg 1 1 d and the followang day he voided wathout difiBcult 3 ^, w'hich has con 

tinued ^ . ,j 

Three othei more lecent successful cases have been reported to me ver ^ 
by the attending neurosurgeon of the patient whose case is the first one repo 

m this papei „ 

Ansolysen, oi pentohmum tartiate is commonly used m cases of hyper 
associated wath side effects of dizzmess, impotence, etc It is also repu 
cause unnarj^ retention Suice postural hypotension often occurs, its use in 
normotensn e patient, especially the elderly one, sliould be guaitled 
The medical directoi of Wjmth Laboratories replied to my letter o 
that he was unfamiliar wath the effects on nuctuntion reported here 
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It IS mj impression that aii 3 beneht from the use of ausoh &eu in retention is 
due to partial blocking of the sjunpathetic gangha that permits relaxation of 
the imoluntarj sphincter and therebj’’ puts an atomc detrusor into balance 
This unconnncmg but highlj’^ suggestue senes is presented 1) to dissennnate 
knowledge of a rather iimocuous drug possiblj helpful in a difficult situation 
and 2) to bnng it to the attention of those who mav throw hght on its effect on 
lesical funcbon, if any 

617 Washngton Square Bldg , Rogal Oal, Mich 
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ACID PHOSPHATASE ACTHTTY IN BULBOURETHRAL GLANDS 

QUENTIN LEHMANN 

Ftom the Department of Medicine, Barnes Hospital, St Louis, Mo 

AND 

WILLIAM LEHMAN 
Good Samaiitan Hospital, Portland, Ore 

Pnmaiy caicmoma of Cowper’s glands IS laie* = ’ and occasionally difficult to 
lagnose In seveial reported cases this tumoi iias originally considered a pros- 
tetic caicinoma Recent expenence mth anothei case of possible carcinoma of 
on per s gland bi ought up the possibihty of diffeientiation from carcinoma of 
the prostate bj'^ histochemical methods 

The high coiiceutiation of acid phosphatase in prostatic epithelium is well 
known Alkaline phosphatase activity has been demonstiated m the bulboure 
thial glands of lats, imce, hamsteis, guinea pigs, and rabbits'* ^ Hoivever, no 
mention of acid phosphatase activity in the bulbouiethral glands wms found iii 
a leiiew of the liteiature 

This stud}'' was undertaken to determine w'hethei theie w'as acid phosphatase 
activity in the bulbouiethial glands Its absence from normal and neoplastic 
bulbouiethral tissue could be utilized to diffeientiate tissues of bulbourethral 
oiigin fiom those of piostatic 


METHOD 

The onginal method of Gomoii (1941)® wnth modifications of Goetsch and 
Rej'^nolds (1951)^ was used to stain foi acid phosphatase activity Four-mm 
thick blocks of piostatic and bulbomethral tissue were fixed in chilled absolute 
acetone Furthei dehydiation was accomplished with two changes of absolute 
acetone at loom teniperatuie The tissues w eie cleaied in two changes of benzene, 

2 111 each, and then imbedded in paiaflin Slides w'eremade of sections 4-8 nu 
cions thick and dned m air They weie then incubated m buffeied Pb(N 03 )*-Na 
glj'ceiophosphate solution at 38° C from 15 mm to 6 houi'S Incubated slides 
weie then washed in watei, dilute acetic acid, and watei After immersion in 
dilute (XH 4 ) 2 S, the slides were depaiaffined and counterstamed wath eosm Sites 
of acid phosphatase stain blown oi black 

Accepted for publication October 5, 1956 
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Incubation solution 30 cc j\I acetate buffer pH 5 (100 cc 6% Xa4c 3 H 2 O + 
50 cc 6 % HAc) 

10 cc 5 % Pb (NOj )2 
60 cc H;0 

30 cc 2 % X'a glycerophosphate 
Filtered and diluted 2-3 times unlh H;0 u hen used 

RESULTS 

Brown and black lead sulfide piecipitate was present in piostatic and bulbouie- 
thral glandular tissue after as short an incubation as 15 minutes With this short 
incubation, most glandulai elements contained stain, but there was great i aiia- 
tion m quantit) In the bulbourethral glands stem was found in both nucleus 
and cjdoplasm In the prostate some areas show ed staining of onlj^ nucleus and 
basement membiane, and in otheis only the supranuclear cjtoplasm and some 
lununal debns A\ere stained 

After 2 hours’ incubation, stain was seen m greatest quantiti in the supia- 
nuclear cjdoplasm and m the intralummal secretion of the pi estate The amount 
of stain 111 the bulbouiethral glands was much less than m the prostate but the 
glandular elements were neiertheless distmctlj'’ stained 

There w as some \ anation 111 staimng of some sections, e^ en aftei se^ eial hours’ 
incubation Occasionallj" histologicallj’- normal tissue contained no stain whatso- 
e\er With greater periods of staining, prostatic glandulai tissue slimved up more 
darkl 5 r than the bulbourethral But in addition, endothelial cells, some fibro¬ 
blasts, and nen e tissue began exhibiting stain 

SUMMARP 

Both prostate and bulboui ethi al tissues stain positnely for acid phosphatase 
actmtj Qualitative!} then, this method will not diffeientiate the two tissues 
Further improxements m standardization of solutions and technique of acid 
phosphatase staining could make it possible to differentiate these tissues quan¬ 
titatively 
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AIALIGXAXCY FOLLOWING MUMPS ATROPHY 
OF THE TESTICLE 

WILLIMI DREYFUSS and EDWARD GOODSITT 

Fiom the Departments of Urology and Pathology, Huron Road Hospital, Cleveland, Ohio 

The literatuie on this subject is scanty and therefoie the report of even one 
nen case seems justified because it is only through laiger statistics that ve can 
hope to become moie enhghtened 

A F Weyeibacher leported 2 cases in 1938 The fust one mvolved a man aged 

23 u ho one year pnor to the development and operation for a unilateral testicular 
teiatoma had bilateial mumps orchitis The second patient, aged 26, had what 
IS desciibed as mumps oichitis 4 months prior to the development of a “caicinoma 
of the light testicle ” The patient died with pulmonary metastases Some doubt 
may be voiced m this case on account of the very short interval 

Judson P Gilbert on reportmg a case m 1944 re\newed the hterature and found 

24 similai cases in over 5500 detailed records on testicular carcinoma —an mci 
deuce of 0 5 pei cent This figure has to be compared with a general incidence of 
mumps orchitis (m 1000 cases collected by Stengel from 27 sources) of 18 2 per 
cent 

The incidence of testicular tumor formation follomng nonspecific atrophy of 
the testis (tiauma, ectopia and developmental anomalies) is given as 1 5 per cent 
by Gilbert 

The age of the patients langed from 30 to 37 years The tune elapsed between 
mumps orchitis and tumor development vas from 7 to 12}^ 3 ’-ears 

Pathologicall}’^ thej^ are classified as 

Unicellulai 13 

Teratoid 9 

Miscellaneous 2 

Gilbert’s on n case m\ oh'ed a 39-year-old man who had bilateral mumps orchitis 
piioi to the development and removal of his right testicle for “embrjmnal cel 
caicmoma nith Ij^mphoid stroma ” 

J S Haines and Heniy Grabstald reported tv o more cases in 1950, the first 
one a man, aged 51, vho had mumps atrophy at the age of 20, the second one a 
man, aged 31, who had his atrophy at the age of 10 The cause, hovever, vas 
unknov n The diagnosis m both cases v as senunoma 

Both papeis, the one of Gilbert and of Haines and Grabstald, came to the con 
elusion that testiculai tumors aie more common after nonspecific atrophy an 
that there is no connection betveen mumps oichitis and tumor development 

Oui patient, R S , age 30, entered the hospital on Ma}" 21, 1955 The on i 
pertinent part of his historj^ is an attack of mumps at the age of 12 mth a com 
plicating inflammation of his right testicle Aftei it healed, the testicle vas niuc i 
smallei than the left one He has been married 11 3 mars and vas the father o 

Accepted for publication October 16, 1956 
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one health\ child While taking a bath approKiniateh one week pnor to admis¬ 
sion he discoiered his right testicle to be harder and larger than it was before 
There was defimteh no pain and no loss of weight 
On admission he ga^e the appearance of a \er\ healtha man weighmg 225 
pounds Blood pressure 128/60 Pulse 84 Temperature 37 2 The general pha si- 
cal examination w as entirela normal 

The left testicle epididiTnis and cord were normal The nght testicle was 
smaller than the left one, but it was of stona -hard consistence avith no irregular¬ 
ities There w as a softer mass connected postenorla wath this tumor This could 
weU be the epididamus The cord was normal The tumor was freela moa able m 
the scrotum The prostate gland w as normal 
TTnnalasis ph4 5 Albumm negatiae Sugar negatiae Blood negatiae ^Ii- 
croscopic Rare aahite blood cell and epithelial cells 
Blood count Hemoglobm 14 3 gm Red blood cells 4 6 milhon White blood 
cells 10 400 Xeutrophde cells 73 per cent Eosmophile cells 1 per cent Baso- 
phile cells 1 per cent La-mpbocates 25 per cent 
Blood chemistra Blood sugar 123 mg per 100 cc Blood urea mtrogen 12 mg 
per 100 cc 

Sedimentation 15 mm 60 mmutes 
Frog test Xegatiae 
Khne test Xegatia e 

X-raas of the chest, skull, the whole length of the spme, pelans and long bones 
showed no sign of metastases An excretora urogram was normal and m par¬ 
ticular had no deanation of the ureters 
The diagnosis was mahgnanca of the right testicle 

Operation (Maa 23, 1955) General anesthesia anth ether and evclopropane 
The operation began with an mcision m the scrotum The tumca dartos was 
sea ered and the tumca a agmalis was carefulla hfted, opened and the testicle was 
eanilsed wnthout ana pressure Both testicle and epididamis appeared normal in 
form Howeaer the consistenca of the proxmial piortion was extremela hard as 
compared to the distal portion There was beaa-a a asculanzation oa er the hard 
portion 4 Penrose dram was now placed aromid the cord and used as a tourm- 
quet to preaent spreading of tumor cells 4n incision was made mto the hard 
portion which showed a homogeneous broaxn tissue wnth no interstitial differentia¬ 
tion There was no doubt about the mahgnant character With the tourniquet 
hept m place the testicle was wrapped m gauze and the operation completed ba 
remoaung it with the length of the cord through the mguinal canal The operation 
Was completed ba repamng the ingumal canal and placing a tharoid dram into 
the scrotum 

The patient made a good postoperatia e recoa era and was gia en a total of 8300 
r through fiae ports between Maa 25 and June IS 1955 

^ He IS at this date w orkmg and w eU Subsequent x-raa s of the chest on Tula 1 
•-eptember 7, December 13 and \pnl 16 1956 were normal 
1 report The gross specmien consists of a testicle moderatela en- 

!irg measunng 5 ba 3 bv 3 cm The spermatic cord is attached to the testicle 
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Fig 1 Gross specimen of testicle with tumor 






Fig 2 4, lov power Note atrophic tubules adjacent to tumor tissue 5, high p 

Note ti pical embn onal cell carcinoma 

nieasunng 13 cm m length, 1 to 1^5 cm m diameter, and consideiabb 
\Mth the I essels piomment The epidid 3 mii& is present m usual position 
surface of the testicle The outer surface of the testicle shotts ^ 

bluish giay On section, the testicle is almost completely replaced bt t 



tAIBU-i ONAL CELL C^RCIXOMA FOLLO■^^^^G MUMPS 


G47 


a thin iim of testicular tissue present o^ er the margins of the tumor This tissue 
surrounding the tumor is grajush bioun, fleshy and shons no CMdence of tubule 
formation The tumor itself bulges on section, is coarsely lobulated, someuhat 
firm, A ellomsh graA n ith focal areas of necrosis and hemoiThage grossly recog¬ 
nizable 

^Iicioscopic description Testicle Section 1 shons the testicle almost com¬ 
pletely replaced by tumor tissue The tumor consists of solid sheaths of laige and 
medium size cells arranged in masses separated bj a lasculai fibious stroma In 
some aieas, the stroma is abundant and fibnllated In other areas the stroma is 
\ ers^ scant The tumor proper consists of solid and loosely aiTanged masses of 
large pol}"hedral and oial cells shomng relatnely large nuclei Achich m manj^ 
areas almost completelj' fill the cell spaces The nucleoli are pronunent and en¬ 
larged \ feu nutotic figuies are noted There are focal aieas of neciosis through¬ 
out the tumoi and in some areas the tumor shous IjTuphocjdic infiltration of 
the stroma One section shows a small mass of testicular tissue attached to the 
tumor Here, the tubules are small, atrophic, shownng complete absence of sper¬ 
matogenesis, marked thickening of the basement membranes and small nests of 
Leydig cells piesent Diagnosis Embijonal cell caicmoma of the testes” See 
figures 1 and 2 

DISCUSSION 

We do not know whethei the cases of Weyeibacher are included in Gilbert’s 
statistics There is some doubt as to w hethei one sliould include them because of 
the short mterial between the reported mumps and the oiigiii of the tumor 
Adding Gilbert’s case and one of Haines and Grabstaid oui case would bring the 
reported numbei of testiculai malignancies following mumps atioph}’' to twentj'- 
seien 

Dr IMostofi 111 his splendid presentation at the 1956 Amencan Urological Asso¬ 
ciation meeting m Boston included mumps ati ophA of a testicle among the con¬ 
ditions fai onng tumoi dm elopment 

This IS m contrast to the afoiementioiied opinion of Gilbeit, as well as that of 
Hames and Grabstaid In fact, these authors state that testicular tumom are 
more common after nonspecific atrophj’' 

HoweAer, it is obAnous that the number of knowm cases is much too small to 
permit the diawnng of conclusions Publication of further cases should be encour¬ 
aged 

SUJIAURA 

k case of testiculai malignancy (embrAmnal cell cai cmoma) follow mg mumps 
atrophA' IS reported bringing the luimbei of known sinnlai cases to twentA'- 
sei en 

13944 Euclid lie , Cleicland 12 Ohio 

hkferexces 

"^"niors of tcsti'i following raumps orchitis J of Urol 61 290,19-44 
M 807 19 ^''H\rhi Tumor formation in ntropluc tester Arch Surg 

hEiERBi.cHEti A F Teratoma of the tc-ticlc Urol A Cutan T!c\ 42 500 1938 
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CYIOLOGY IN CLINICALLY BENICN CASES OF 
PROSTATIC HIPERTROPHY 

EDNA SILVA.-.INZIJNZA and WALDEMAR E COUTTS 

From the Urologic Cltntc, Jose Joaqutn Aginrre Clinical Hospital School of Medicine, 

University of Chile, Santiago 

The importance of cytologic investigation for the diagnosis of malignant 
degeneiation of prostatic tumora, up to now, has been disputed by most authors 
In recent yearn, only a few have advocated its advantages Peteis and Frank,' 
Cunn and Ayie," Silva-Inzunza,^ etc 

Based on oui former investigation of cells m fiesh unfixed and unstained 
mateiial obseived under the phase-contiast micioscope^® ve have searched for 
malignant cells m cases of prostatic hypertiophy chmcally considered as benign 
We have pieferied studying fresh mifixed and unstained mateiial as ve are con 
vinced that m this way the observation of cells is done undei conditions close to 
normal Staining qualities aie often altered by pH of the unne and by the length 
of time cells lemam in the mine, and morpholog}' is altered by the techniques 
employed in fixing, especially diying 

XLATEniAI, AND TECHNIQUE 

We have looked foi abnormal cells m the sediment of fieshl}’’ voided unne 
follovnng prostatic massage and in sci apings fiom cut surfaces of recently re 
moved tumor’s vnthm two hours after operation Pieparations are not fixed or 
stained When necessary, material has been diluted m normal saline Observation 
IS made with the phase-contiast microscope vuth fiom 900-1200 diameters under 
oil immersion 


CELLS 

The follovmig changes legisteied m cells are considered as indications of 
malignancy 

a) Size Malignant cells of epithelial origin are usually larger in size than the 
normal cells of the ongmatmg epithelium Some of them may be gigantic 

h) Cytoplasm Phagocytized material from other cells—cannibalism—or vacuo¬ 
lization may be obsen'^ed 

c) Nucleus Changes may affect the size and number of nuclei as veil as the 
nucleai membrane and the size and number of nucleoli The nucleus is enlarged 

Accepted for publication October 1 , 1960 

* Peters, H and Frank, I N C 3 tologic interpretation of prostatic smears Surg,G}ncc 

A Obst , 94 69, 1952 

* Gunn, & A and A 3 re, J E Role of C 3 todiagnosis in preclinical carcinoma of prosta c 
J A M A , 168 548, 1950 

’ Silva Inzunia, E and Courts, W E Diagnostic C 3 tologique des lesions maligncs en 
urologie J d’urol , 61 66 , 1965 , , 

* Coutts, W E and Silva-Inzunza, E Contribucion al diagnostico rajiido do celulas 
cancerosas bajo cai^o obscuro Rev cliilena Hig a Med Prev , 14 119, 1952 

‘ Silva Inzunza, E Citodiagnostico immcdinto bajo campo oliscuro o fasc contrasin 
en raspado de tumores Rev chilena Urol , 18 27, 1955 _ ern 

® Coutts, W E and Silva Inzunza E Cancer c 3 loIogv J Indian Med Prof , 4 ' 

1955 
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Fig 1 Freah uufixed and unstained prostntic material (phase contrast 900 diameters) 
d, e\foliati\e cells in unne voided iramediateli after prostatic massage shoving partial 
festooning or corrugation oi nuclear membrane and more than one micronucleolus 
malignant cellsfrom surface scraping of a clinicallj and histopathologicalh benign prostatic 
tumor 

and maj’’ occupy the greatei part of the cell theie is an evident lupture of the 
nucleo cytoplasnuc ratio, less noticeable in small rounded cells Xucleai enlarge¬ 
ment alone is not a definite sign of malignancy Free nuclei may be mistaken for 
cells vnth loss of the nucleo-c 5 i;oplasmic ratio but, by thiomng the nucleus out 
of focus, if It IS a cell the cytoplasm Mill appear as a cleai surrounding band 
Two or moie nuclei, partially fused oi separated, ma}’’ be present in the same 
cell As normal cells of certain portions of the limng epithelium of the gemto- 
unnarj^ tract maj be bi- oi multmucleated, the pathological significance of this 
finding IS minimized if unaccompanied by other changes suggestue of malig¬ 
nancy The nuclear membrane is thickened segment-aril 3 '- or totall}’^ festooned or 
corrugated These changes of the nucleai membrane are not obserced Mhen 
nuclei are abiiormallj^ enlaiged, and mc think the 3 ^ repiesent one of the earliest 
indications of mahgnanc 3 ' klultiplicitv of nucleoli, and especial^' the piesence 
of macioimcleoli are lei^ Suggestue of mahgnaiic 3 ^ 

Se\ chiomatiii, a planoconcex, hemispheroid or triangular mass adjacent to 
the inner surface of the nucleai membrane, nhen pieseiit is easil 3 identifiable 
and should not be confused mtli a nucleolus The proportion of cells Math sex 
chromatin ni a count of 200 to 400 ^eslculou& nuclei can gice us along nith the 
PM:ologic nature of the tumoi, an approximate idea of the tumoi’s sex and pos¬ 
sible origin—feminoid (muellcnan lemnants) oi Miiloid “ 

Cell abiiormalities suggestu e of mahgnai\c\, descnbed in preceding para¬ 
graphs, may be found smgh, tMO or more or all m a single cell From our obser- 
'ation of malignant cells from other souices Me conclude that in prostatic mate- 
nal earh cancer changes are also principall 3 ' found iii the nucleai membrane and 
nucleoli Occasioiialh during the earl 3 stage of mahgnaiic 3 some cells shoM 

Coiitts 3Y L nnd Sihn Inzunia E Itue--tiEncioii de cromntini sexinl cn celuH": cle 
lumores ninlip;no< o ticniEno-) dc la prostntii Rc\ rlulcna 4 rol 18 70 1955 
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Fig 2 tjpical malignant cells from surface scraping of a clmicallj surgicnllj remoicd 
benign prostatic enlargement Amsokanosis, paitial corrugation of nuclear membrane, 
multiplicity of nucleoli (phase contrast 900 diameters) B, se\ chromatin and nucleolu-i in 
a vesiculous nucleus of a normal cell from a cut surface scraping of a surgicallj removed 
benign prostatic enlargement (phase contrast 900 diameters) 

slight changes of the nucleai membrane and contain seveial micionucleoh in 
the kanoplasm oi show a slight mciease m the size of the nucleus uhicli maj 
contain seveial micro- oi macronucleoh 
All cancel's contain abnormal cells but all abnoimal cells do not iiecessanh 
denve fiom a cancel When we find t 3 ''pical cancel cells in urinary sediment nnfi 
m scrapings fiom the removed tumoi and the pathologist fails to find malignancy, 
we consider such cases as of surface oi “m situ” cancel of the h 3 ’^pertrophiccI 
pi estate 

RESULTS 

Oui investigation was earned out in 200 cases of clinicalb'^ benign prostatic 
h 3 '^pertrophy All weie examined aftei lemoval at the Institute foi Pathologica 
Anatom 3 ^ of oui IMedical School These cases had not previously received am 
hoimonal tieatment When the mine contained laige numbei's of pus cells, 
seaich foi cancer cells vas defened until infection had subsided If silver nitrate 
01 other antiseptic irngations vere being used the 3 veie stopped and a pn'’ 
os” antibiotic cocktail administered 

Ihe 200 cases have been divided into 3 gioups A) those in which exfoliat 
cells in the urine voided immediately aftei prostatic massage were studicc, 
B) those in which cells in sciapings fiom cut surfaces of the recently' remoiei 
tumor were studied and C) those in which both t 3 'pes of cells were studied ^ 
Group 4 includes 123 cases C 3 'toiog 3 ' and histopathology agrceel in 92 case 
(74 7 per cent), 76 were benign and 16 were malignant In 25 cases (20 3 per ceii 
cytology was malignant and histopathology' benign In 6 cases (4 8 per ce 
c 3 'tolog 3 ' was benign and the tumoi was found malignant by' the pathologirf 
Group B includes 48 cases Tumor pathology and histopathology agre i|‘ 
36 cases (75 per cent), 26 were benign and 10 were malignant In 11 cases (- 
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per cent) c\i:olog}, -was malignant and histopatholog} bemgu Onlv in 1 case 
(2 per cent) ^as c^'tolog^ benign and histopathologj' mabgnant 
Group C includes 29 cnses Exfoiiatu e mdologj, tumor surface scrapmg 
ci-tologj- and histopatholog\ all agreed in 24 cases (82 7 per cent), IS u ere 
benign and 6 malignant Among the remammg 5 cases results were vanable 
in 2, both exfohatiie cidolog} and histopathologj* were bemgn, but tumor 
scrapings were positue for cancer cells, m 1 case exfohatne c\i:olog> and histo- 
pathologj were positne for mahgnanc\ uhile tumor scrapings ■were bemgn, m 
1 case onlv exfoliatn e ci'tologj was malignant, and in 1 both c^i:ologlc examina¬ 
tions were negatn e for malignancj while histopathologj i\ as positn e 
Considermg all 3 groups studied in general, m 39 (19 5 per cent) c\'tolog> was 
found positn e vhile the pathologist found the tumor bemgn In 9 cases (4 5 per 
cent) ccdologj was bemgn and the pathologist found mahgnanc\ 

COXCLESIOXS 

Imestigation of cancer cells m fresh, unfixed and imstained prostatic matenal 
obsen, ed under the phase-contrast microscope is recommended as a wav of 
studnng ceUs under conditions close to normal 
The existence of surface or “m situ” cancer of the h^'pertrophled prostate is 
demonstrated 

^e wish to acknowledge our thanks to Dr John Jaimei, of the Eockefeller 
Foundation in Santiago, Chile, for his kmd assistance 
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A SEARCH FOR INHIBITORS OF PROSTATE 
GROWTH STIMULATORS 

WILLIAA'I WALLACE SCOTT, WILLIAM J HOPKINS,* WENDELL M LUCAS,f 

AND CHARLES TESAR 


Noimal piostatic giowth and development appeal to be dependent on endogc 
nous andiogens fiom the testes, and there is considerable evidence to support 
the view that androgen administration can leplace endogenous testiculai androgen 
lost as a result of castration 

There is much to suggest that testicular androgens aie concerned \nth benign 
and malignant prostatic growth Thus, castration (presumably through remoial 
of testiculai androgens) is of benefit in the treatment of patients inth benign 
nodular hypeiplasia* or disseminated prostatic cancer ^ Estrogen administration 
IS of benefit also, at least in disseminated cancer,^ if not in benign nodular hyper 
plasia 

Because of these responses, it is imperative that further search be made for 
chemical inhibitors of prostate growth stimulators 

Either castration oi estiogen administration will temporanly reduce kiiomi 
urmary metabolites of testosterone The mechanism of action of estrogen in this 
instance is not clear an estrogen may act to inhibit androgen production by the 
testes by inhibiting pituitary gonadotrophins, it may abolish synergistic action 
between pituitary or adrenal hormones and testicular androgens, it may an 
tagonize androgen directly (locally at the target organ) 

It has been demonstrated repeatedly that castration m man is followed by a 
piofomid increase in the urinary excretion of pituitary gonadotrophins In such 
instances, the administration of an estrogen m proper dosage results m reducing 
these gonadotrophins to normal levels 

To our knowledge no one has demonstrated that the administration of an 
estiogen -will abolish any sjmergistic action of pituitarv^ oi adienal hormones an 
testicular androgen However, Giayhack and Scott’ have demonstrated a 
synergism betv een pituitaiy luteotrophin and testosterone and Huggms and his 
associates' have shomi that somatotrophm acts sjmeigistically vith testosterone 
There is little evidence to support the concept that estrogen acts directly to 


Read at annual meeting of Amencan Urological Association, Boston, Mass , Ma\ 31, 
1956 

This i\ork Mas supported in part bj a grant in aid (<fEDC lA) from 
Cancer Society upon recommendation of the Committee on Groath of the Aatio 
search Council 

* Present address Henrj Ford Hospital, Detroit, Mich ^IMiool 

t Amencan Cancer Society Clinical Fellon Present address Hoaard Universi 3 

of Medicine, Washington. DC . u of the 

' Huggins, C and Stevens, R E The effect of castration on benign h3pcrtrop 3 

prostate in man J Urol , 43 705-714, 1940 , ^nslrntion, 

’ Huggins, C and Hodges C V Studies on prostatic cancer I ° of the 

of estrogen and of androgen injection on scrum phosphatases in metastatic carcin 
prostate Cancer Research, 1 293-297,1941 rcsnon'C to 

>Gra 3 hack, J T and Scott, W W Influence of the pituitari on prostatic respo 

indrogen in the rat Bull Johns Hopkins Hosp , 96 154-163, 1955 

* Huggins, C Personal communication 
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antagoluze testicular aiidrogemc action Huggins believes that estiogen does 
“neutralize” androgen Hov evei, the expenments on v hich this behef v as based 
were done in the castrate prostatic fistula dog in which exogenous testosteione 
vas administered, and in vhich the pituitaiy and adrenal glands were intact ^ 

In either mstauce, whether treatment of dissenunated piostatic cancel consists 
of castration or estiogen adnumstration, ielapse is meiutable Estiogen admin¬ 
istration IS accompanied by undesirable side effects among vhich aie gjmeco- 
mastia, gastnc disturbances, sodium retention and obesity with fennmue dis- 
tnbutioii of fat 

Partial success vith present methods of endocime treatment stimulates mves- 
tigation of the mechamsms concerned and search for additional means of endo¬ 
crine contiol of this common disease The work to be described in this paper is 
predicated on the theory that androgens, testicular oi adrenal in ongiii, activate 
prostatic cancer 

It is probable that testosteione as such is secreted by the testes Whereas little 
IS known about the intermediate metabohsm of testosterone, it is known that 
administration of this steroid exerts androgemc effects and that testosteione is 
metabohzed to androsteione and etiocholanolone, both of vhich aie excreted in 
the unne Thus, androgemc action takes place with minimal alteration in steioid 
structure 

It occurred to us that one might block audiogenic action bj’- presenting the 
organism with a steroid which closely resembles testosterone in chemical sti uctui e 
but vhich possesses neither androgemc noi estrogenic action 
If testosterone is considered to be either a substrate or a co-factoi in a S 3 'stem 
thereby androgemc action occurs, theoietically, inhibition of this action could 
be brought about m one of several waj's A chemically sinnlai steroid might altei 
the normal metabolic pathway of testosterone, oi block the metabohsm of 
testosterone by floodmg the system mth the pioducts of the reaction, thus re¬ 
versing the enzymatic degradation Steroids of sinnlai chemical structure might 
ha\ e such an affinity for the enzyme system or systems involved in androgenic 
response that they could act as an analog or enzyme poison 
Therefore, ve set about to determine any possible antiandi ogemc action of a 
number of steroids closelj'^ related to testosterone The mdex of anti-andiogemc 
action was expressed m terms of the abihtj^ of the compound tested to inhibit 
prostatic growth m the normal animal, when the compound was gnmn alone, or 
ui the castrate, when the compound -was administered vith a knovm stimulatoi 
^ch as testosterone Thus, it seems possible to detect antagonism of both 
endogenous and exogenous androgemc action 


MATERLXLS -VND METHODS 


Numerous experiments in oui laboratory have shovn that in the jmung adult 
castrate rat, 0 5 mg testosteione propionate, injected siibcutaneoiisly e\er 3 

of ^ .Mnssina M H , niclielbergcr, L nnU Wharton, J D Quantitatn e studies 

suprarenn! I Characteribtics of the normal secretion, the innucncc of tin roid, 

Exper Xlcr’l 7 n androgen suhbtitution on the prostatic output J 

t iv o4o—o5o, 1939 
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Table 1 Method for delecting inhibition of both endogenous and exogenous androgenic action 


Group 

State of Animal 

No of Rats 

Testosterone* 

Propionate 

0 3 mg 

Compound 
under test 

Objecti\c 

A 

Intact 

6 to 7 

_ 

_ 

Control 

B 

Intact 

6 to 7 

— 

2 0 mg 

To test any inhibition of endogenous 
androgenic action 

C 

Castrate 

6 to 7 

— 

— 

Control 

D 

Castrate 

5 to 7 

-f 


1 To establish restorative power of 
standard dose of exogenous an 
drogen 

E 

Castrate 

6 to 7 

-f 

0 5 mg 

To test any inhibition of exogenous 
androgen 

F 

Castrate 

5 to 7 

4- 

1 0 mg 

To test any inhibition of exogenous 
androgen 

G 

Castrate 

6 to 7 

-1- 

2 0 mg 

To test any inhibition of exogenous 
androgen 

H 

Castrate 

5 to 7 

-f 

5 0 mg 

To test any inhibition of exogenous 
androgen 


* Administered ever}' other day for 14 days (7 injections) 


othei day for 2 weeks, will restore total prostate weight to that of intact controls 
For example, 4 to 5 weeks after castration, rats of this size will have prostates 
which weigh about 50 mg Castiates treated with testosterone as outlined and 
intact contiols will have prostates which weigh 500 to 600 mg These “reconsti 
tuted” prostate glands have been found to be identical inth the prostates of 
intact controls in teims of water content, nitrogen content and concentration and 
tyrosine eqmvalent 

On the basis of these studies, 0 5 mg testostei one piopionate given siibcu 
taneously every othei day for 2 weeks ivas chosen as the standard stimulating 
dose of this andiogen in the castiate 

The piocedure used in testing each steioid was identical and vas as follows All 
steioids were administered subcutaneously in sesame oil at a concentration o 
5 mg per milliliter Each compound was tested at levels of 0 5, 10 and 2 0 mg 
ever^’’ other day for 7 injections in the castrate stimulated with the standan 
dose of testosterone propionate, and at a level of 2 0 mg eveiy othei day for 
7 injections in the intact animal Sprague-Dawley male rats, 70 to 77 daj's o 
at the beginning of the experiment and -weighing approximately 200 gm , vere 
used throughout The animals -weie maintained on Puima Fox Chow and water 
ad hhitum Castration w'hen used w as done under ether anesthesia and 18 a^s 
allowed for atrophy of the prostate to occui before beginning the iiijection^o^ 
steroids For each expeiiment, the rats weie divided into 8 groups of 5 to / 
each as showm in table 1 . 

Twenty-four hours after the last injection, the animals were weighed aiic 
final weights compared with initial body weights They were then 
with ether and the dorsal and ventral lobes of the prostate dissected free o 
and removed separately^ The indmdual lobes weie weighed on a Roller-, mi 
torsion balance to the nearest 0 5 mg 



Table 2 Steroids tested for possible “antiandrogeiuc” action 


Stmctoral Formulae 


1 Chemial Name 


\ndra- . 

i F^aty ( 

I Testo* Anil ^ndrogemcitv 

I teronc Estro- ' 

. Pro gematy ( 

■ monate _ 

I 1 Intact ' Castrate 

I I 1 Brumrily 


/Vr 

0 H 


/vr 

0 H 


EtiochoIaii-17^-ol-3- 


\ndrostane-3,l/- 

dione 


EtiochoIan-3,17- ' 0 | 0 

dione ' 




0 A* Androstene 3,1/- 0 

I' dione 


(A.cetate)OH 


Etiocholan 17fl-ol 3 0 

one acetate 


0 0 0 


O 



TABLE 2 (Coniimied) 


Structural Formulae 


OH 



OH 





O 


CH, 

I 

0=0 



0 


/\ 


HO H 


Chemical Name 


Androstane-17 ol-3- 
one 


Testoketal 


Testolactam 


17a-hydro\T prog 
esterone 


Etiocholan 3or ol 17- 
one 


Andro 

Rcniclty 

Testoa 

terone 

Pro 

£ ionate 
quiva 
lents 


Eatro 

genicity 


Anti Androgcnintj 


Intact Castrate 
animals animals 
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OH Estradiol 0 



The compounds tested and their chemical configurations are shown m table 2 
These compounds were tested dunng the course of a tear and one-half m 7 
groups of experiments Thus, it was necessan to use separate controls for each 
group Therefore, compansons were made within a smgle group not between 
groups 

Imtiall\ , m order to establish that antagomsm of androgemc action could be 
demonstrated with this method, we first studied the efi’ects of an estrogen, because 
of the prenous work of others which demonstrated that an estrogen exerts an anti- 
androgemc action Also it seemed probable that more might be learned about 
the mechamsm of estrogemc action bi testmg m this fashion 

bsing the method descnbed m detail aboie, alpha-estradiol was tested first 
at le\ eh of 0 125, 0 25 and 0 5 mg ei en other da\ for 14 dai s m both the i oung 
adult mtact rat and m castrates receinng the standard dose of testosterone 
propionate (0 5 mg eien other dai for 14 dais) 

RES CATS 

-4s tested alpha-estrachol exhibited a chstmct inhibiton action on prostatic 
growth m the intact rat (table 3) Possibh some inhibition of prostatic growth 
occurred m the castrate receiving the standard •Simulating dose of testosterone 
propionate 

These results show clearh then that the adnumstration of an estrogenic 
'4croid can alter mdrogemc action and thit the method of testing jicrmits 
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Table 3 Inhibition of endogenous androgenic action by an estrogen {alpha estradiol) 


Group 

No of 
Rats 

Testosterone* 

Propionate 

mg 

Estradiol* 

mg 

Prostate 
weight mg 

Ratio of wts 
Prostate 
rmg)/Body 
(grams) 

Change of 
bod> weight 
grams 

Testis weight 
grams 

Intact control 

6 

_ 

_ 

491 

1 80 

-16 


Intact 

5 

_ 1 

— 

0 6 

168 

0 61 

-26 


Castrate con- 

5 

_ 

_ 

70 

0 26 

-17 

_ 

trol 

Castrate 

6 

_ 

0 5 

< castrate 


-30 






control 




Castrate con- 

5 

0 6 

_ 

778 

2 71 

-6 

— 

trol 

Castrate 

5 

0 6 

0 5 

619 

2 21 

2 

_ 

Castrate 

5 

0 5 

0 25 

649 

2 51 

-19 

— 

Castrate 

6 

0 5 

0 125 

703 

2 38 

-20 

■— 


* Administered every other day for 14 days 


Table 4 Inhibition of endogenous androgenic action in the young adult rat 
by 19 nor elhinyl-lestosleronc 


Group 

No of 
Rats 

Testo¬ 
sterone* 
Propionate 
(mg ) 

19 Nor* 
Ethmy! 
Testo 
sterone 
(mg) 

Prostate 
Weight 
(mg ) 

Ratio of Wts 
Prostate 
(mg )/Body 
(grams) 

Change 
of Body 
Weight 
(grams) 

H 

Intact control 

9 

_ 

_ 

■1 

1 69 

-f38 

3 15 

Intact 

5 

— 

2 


0 82 

-26 

2 15 

Castrate control 

10 

_ 


32 

0 10 

+47 

— 

Castrate 

6 

— 

2 

60 

0 29 

-29 


Castrate control 

10 

0 6 

_ 

461 

1 45 

+69 

— 

Castrate 

6 

0 5 

2 

439 

1 60 

+2 

-— 

Castrate 

5 

0 5 

1 

427 

1 66 

+6 

•— 

Castrate 

6 

0 5 

0 5 

465 

1 73 

+9 



•Administered everj other daj for 14 dajs 


measurement of such action Houevei, the mechanism bj" uhich inhibition is 
brought about remams to be deteimmed, and immediatelj’’ suggests the question 
Must a steroid have estrogemc pioperties—as commonly measured—to inliiiid 
androgenic action? 

Ten steroids whose stiaictuie is closely related to testosteione were tested for 
inhibition of androgenic action (table 2) To our knowledge, none of these ha 
any estrogemc action Three were weak androgens None of the 10 steroids test 
inhibited the prostate stimulating action of testosterone propionate in the cns 
trate, nor caused a reduction in piostatic weight in the intact animal 

In December 1955, thiough the courtesy of Dr John R Mote, a prnatc (on 
sultant, we obtained from Chenucal Specialties, Inc , a most unusual conipoiin 
This compound, 19-nor-ethmyl-testosterone, is sliovni at the bottom of tab c 
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Table 5 Ef(cl'‘ of administration of IS nor-elhin’jl-tctloslerone to iinmafurc intact raft 


Gn?”? 



Onf ) 


Ratao o' 

Pro^ute 


i 

' Testicles 
(frar:s^ 

1 

Adrerals 

IEC.C ) 

IrutoJ 


A c:>- 
tixl 

DoisaJ 

Total 

•nsr ) “Bodv 
kgraras) 



I (11) 

Controls no R 

102 

274 -172 

266 

162 

429 

1 64 

501 

2 66 

29 

u ao^ 

*2 mg in nor- 

9^ 

206 -107 

25 

2t 

40 

0 24 

67 

0 3S 

34 

ethinvl tes¬ 
tosterone 

1 










* Even- other dat for ax weeks 

Treated rats demon=trated (at infantile scrotum= (b) abdominal testes, (c) “con¬ 
gested’ adrenals 


-■Is ret Its properties are not clear It is said to hat e progestational, estrogenic 
and androgenic actions, but so far we hate not subjected this compound to 
critical tests for such actions We can sav that in the dosage used, it is not 
androgemc m the castrate rat 

-\s shown m table 4 this compound has a profound mhibiton effect on pros- 
tatic growth m the mtact rat mdicating inhibition of cndoqenoits androgen 
production or action, but not exogenous In the immature rat, as shown m table 5, 
It prevents development of the testes and scrotum, testicular descent and 
groivth of the prostate gland and seminal lesicles With our method of testmg 
It acts much like an estrogen and a dosage of 2 0 mg appears to be about equii a- 
lent to 0 5 mg of estradiol 

It IS effectii e b\ mouth and at present is bemg tested for its effect m patients 
with disseminated prostatic cancer Howei er, it is too earlv to draw conclusions 

STTMAIARl 

In bnef a method has been desenbed for detectmg antagoni‘=ni of both cn- 
(foaenous and erogenous androgemc action in the rat 
-kn estrogemc steroid, such as estradiol can reduce androgenic action espe- 
cialli endogenous and possible exoacnous but the mechamsm bv which this is 
brought about is not clear The best explanation to us to date is that an estrogen 
inhibits pitmtan gonadotrophms (resultmg in failure of the testes to produce 
androgen) and certam other pituitarv trophic hormones, such as prolactm, 
which act siTiergisticalli mth testicular androgen 
-4 new compound has been desenbed which effectiieh reduces androgenic 
action Whether this is the result of estrogemc properties remains to be deter¬ 
mined 

In conclusion, ne msh to emphasize that this represents a progress report 
Currenth, 15 additional compounds are under test 
llTiat a glonous dax it wdl be for urologx when we can shnnk the benign 
nodular hx-perplastic prostate quiet the carcinomatous one and increase libido 
and potentia all wuth a tablet Oh happx dax 
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SEXUAL POTENCY AFTER PERINEAL BIOPSY 

CARL P DAHLEN and WILLARD E GOODWIN 

From the Section of Urology, Wadsworth Veterans Hospital, and the Department of Surgcni, 
Division of Urology, University of California Medical Center, Los Angeles, Calif 

A latent draAvback to piojected peuneal piostatic suigeiy is the possibility of 
postoperative sexual impotence Of complications which ma}'’ attend the perineal 
approach to the pi estate, this seems the most unpiedictable and least related to 
the techmque of the opeiation or the skill of the suigeon The impoitance to the 
physician, of bemg able to pi ovide the patient with an accurate appraisal of effects 
of perineal suigeiy on potency, is self evident and was the stimulus for this study 
In the young adult male the possibility of loss of potency may be a formidable 
psychological bairier against suigeiy'’ Eldeity men may' become deeply' concerned 
when confionted A\'ith this possibility Although it is lecognized that this should 
not be a deteirent when the piocedure is indicated, as in suspected prostatie 
malignancy, it seemed desnable to have some data concerning the frequency of 
tlus complication m lelation to perineal suigeiy 

Young in desciibing his lesults of peiineal prostatectomy said, “Of thosewhosc 
sexTjal powers weie desciibed as ‘normal’ befoie opeiation, 80 per cent ictamcd 
them afteiwaid Of those in Avhom they w'ere ‘diminislied’ less than half retained 
them aftei opeiation but in this numbei weie some Avho showed impiovcment 
over the condition before operation Of tliose w'hose sexual poweis were ‘absent^ 
before operation, practically all lemained in the same condition afterward 
Hudson, and othem (1954) stated, “open peiineal biopsy has not pioduced either 
urinaiy incontinence oi sexual impotence ’’ Peailman (1955) felt that the perinenl 
approach for biopsy is follow'ed by' some dmiinution of libido 

The puipose of this present study is to try' to assess the effect of open jicnnea 
prostatie biopsy' on potency In an attempt to obseive tlus in a moie oi less pure 
cultuie” without the possible side effects of malignant oi othei disease oi of other 
operative pioceduies, this study' concerns results in patients ivho had open pen 
neal biopsy for suspected carcinoma but in whom the findings were normal am 
no further significant piocedine was done 

METHODS 

The study embraces a period betw'eeii Septembei 1951 and Decenibei 195^! 
durmg which 75 patients were subjected to peiineal prostatie biopsy' iManj 
these weie found to have carcinoma of the prostate lequning total excision o 
the pi estate and seminal vesicles Otlieis had oichiectoniy' and/or cstrogcii t 
apy' for advanced carcinoma Simple pei meal prostatie enucleation w as pci oi ni 
in some cases for benign hy'pertiophy' Howeiei, it was possible to find wit im 
this group of 75 patients 24 w ho had no significant furthei surgical or met ic^ 
treatment of the prostate Three had subscc[uent tiansurcthial 
tion for removal of obstnictn e tissue Perineal piostatic needle hiopsv ’ 

Accepted for publication October 1-1 1956 
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SESCM. rOTENCY VFTER PERIXEAE BI05PT OF PROSTATE 


Fig 1 Work sheet Studi ot potenci following open penneil prostatic biopsi 
A Infonnation denved from hospital record 
Xame 

Hospital number 
Age 

Alantal status 
Indication for operation 
Xeedle biop'-i performed 
Date of operation 
Surgeon 

TiTie of approach 
Complication 
Rectal laceration 
Penneal fistula 

Incontinence (unnam or rectal) 

Other (sastemic) 

Healing time 
Catheter time 
Hospital dais 

Final pathological diagnosis 
Further treatment 


B 


Information denved from personal intemcvr 
Duration of followup 

_ Preoperative 

Potenci frequenci and abiliti 
Intercourse frequenci 
Ejaculation 

Orgasm presence or absence 

Penneal discomfort amount and duration 


Postoperatii e 


performed or almost all of these patients without endence of carcinoma, before 
the open penneal biopst (Kaufman and others 1954) Open penneal prostatic 
biopsi was then performed bj one of the resident staff or bi one of the consulting 
staff \lthough the residents were learmng the operation, no correlation could 
be made betii een the surgeon and postoperatii e potenc> of the patient as judged 
from this small senes 

The 24 patients who had sunple biopsi Mere personally intemewed and all 
asked the same questions as outhued m the work sheet (fig 1) These mtemeu s 
u ere undertaken after the surgerj, and it was not alwaj s possible to be certain of 
the 1 ahditv of the patient’s memon of his potency pnor to operation Hon ei er, an 
earnest attempt n as made on the part of the mtemen er as n ell as the patient to 
appraise pre- and postoperatii e potenei accuratelj The duration of followup 
obsenation ranged from 4 to 2b months In addition to questions concerning 
abihti to ha\e erections, each patient was questioned as to frequenci of inter¬ 
course and the presence or absence of orgasm and ejaculation before and after 
surgen Other questions concerned the amount and duration of perineal dis¬ 
comfort 

The psi chic and gonadal components of potenei did not seem mthin the scope 
of this studi The neuromuscular components of potenci hai e been well sum- 
minzed bi Muuro and others (1948) and WTutelon and Snuthmek (1951) It 
ins our hope that bi hnutmg the group of patients studied to those who had 
simple biopsi inthout other significant procedures, the effects of the operation 
itself on tlus neuromuscular component could be ci aluated inthout other extrane¬ 
ous factors 
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On the basis of the infonnation derived from this questionnaire on each patient, 
the cases iveie classified as follows no change, or mcrease, diminution or total 
loss m potency—i e , abihty to have erections, inteicourse, and oigasm 


RESULTS 

One-thud of the patients (7 imchanged, 1 “mcreased”) had no change or in¬ 
crease m potency Thirty-seven and one-half per cent (9 patients) claimed dim 
mution of potency after permeal biopsy And 29 per cent (7 patients) had com 
plete loss of potency (table 3, 4, and 5) 

Age (See table 1 ) The age of these patients langed from 32 to 79 years mth 
an average of 58 years An apparent relationship seemed to exist between age of 
the patient and postoperative potency The older the patient, the more apt he 
was to have dmunution or loss of potency In general, patients under the age of 
60 had a bettei chance of hanng their potencj'^ lemam unchanged or being a 
httle diminished In the group su6fenng complete loss, the average age was 64 4, 
whereas m the group m which potency was not changed, the average age was 
53 7 (range, 32 to 71 years) 

Type of approach Young’s appioach to the prostate was used 5 tunes and Belt’s 
appioach was used 19 times In this small series there did not seem to be any 
relationship between type of approach and postoperative potency (table 2) 
Postoperative management and pathology All patients were placed on urethral 
catheter drainage which was maintained foi an aveiage of 6 9 days The micro 
scopic diagnosis of the biopsj" material was found to be Abroadenomatous hy'p^r 
plasia, mth oi without chrome prostatitis m 21 patients One patient had non¬ 
specific prostatitis, one patient was found to hai e a leiomyrnma, and one patient 
had a nonspecific granuloma There did not seem to be any^ correlation beta een 
the pathological piocess and postoperative potency^ 

Complications Ten of the 24 patients had a complication eithei durmg oi after 
operation One patient developed tachycardia while m the exaggerated lithotomy 
position One patient had a hjqjotensive episode accompamed by electiocaidio- 


Table 1 Correlation between age at tune of surgery and postoperative potency 


Per cent of Total 

PostoperatiN e Potcncs 

Age at Time of burgerj 

A'crape Age 


Unchanged (7) 

32, 69, 03 , 56 58, 54 , 54 

53 7 

Increase (1) 

58 

5S 

37% 

Diminution (9) 

59, 65, 71, 53, 55, 56, 50, 60 61 1 

58 S 

29% 

Complete loss (7) 

66, 64 58, 63, 79, 56. 65 

64 4 


Table 2 Correlation between type of approach and postopcratiic potency 


Unchanged 
Increase 
Diminution 
Complete loss 


\ounK 

9 

0 

1 

9 


Belt 


Postoperative Potenej 





Table 4 Group B Diminished postoperative potency (9 patients, S7%) 


71444 

s 


Nodule 

Yes 

7-20-53 

C 

Belt 

Rectal 

lacera¬ 

tion 

8 days 

7 days 

8 days 

None 

Nodular 

hyper¬ 

plasia 

None 

24 mos 

1 X week 

74590 


(< 

Nodule at 
apex 

No 

10-30-53 

C 

Belt 

None 

6 days 

7 days 

9 days 

1 mo 

Encapsu¬ 
lated fi¬ 
broade¬ 
noma 

None 

20 mos 

3 X week 

34355 

o 

»o 


Nodule Rt 
lobe 

Yes 

9-24-52 

R 

Belt 

Stitch 

abscess 

9 days 

5 days 

Pain 6 weeks 
(tender 1 
year) 

12 days 

Benign hy 

pertroRky 

None 

21 mos 

3 X mos 

1 38765 

to 

to 


Nodule left 
lobe 

Yes 

3-11-53 

C 

Young 

Thromo- 
phlebitis 
left leg 

6 days 

8 days 

60 days 

Slight 1 
mo 

Granuloma 
tons pros 
tatitis 

None 

15 mos 

1 X mo 

37843 

>o 


Nodule 

Yes 

2-9-62 

R 

Belt 

Perineal 

bleeding 

22 day s 

3 days 

29 days 

Slight 1 

epo 

Fiproade- 

nomatoiis 

hyper 

pinsia 

Nope 

16 mos 

2 X mos 

35236 

*o 


Nodules 

Yes 

10-1-62 

C 

Belt 

None 

10 days 

10 days 

12 days 

None 

Pibroadenom 

atous 

hyper 

plosia 

None 

20 mos 

1 X week 

35077 

- 


Nodular 

prostate 

Yes 

9-10-52 

C 

Belt 

None 

7 days 

5 days 

16 days 
(consul 
tations) 

None 

Fibronde 

nomatous 

hyper 

plasia 

None 

21 mob 

2 X mos 

40621 

3 


Nodule 

No 

6-17-53 

11 

Bolt 

None 

7 days 

7 days 

12 days 

2 mos 

Fibroadenom 

atous 

hyper 

plasm 

None 

12 mos 

3-4 X week 

12572 

Ov 

to 


II s „ Ijip-io o 5 

^ "S B 7 ^ g ^ 7 

Patient Number 

O 

w 

< 

Marital Status (S—sin 
file M—mamed 
W—widower) 

Indication for 
operation 
Needle biopsy' 
Date of opera 
lion 

Surgeon, rosi 
dent or con 
sultant 

Type of a)) 
proach 
Complication 

Healing tunc 
Catheter time 
Hospital days 

Pcnnoal pain 

Fin il pathologi 
cal diagnosis 

Further treat 
mont 

Duration of 
followup 
Preopcralivc 
potcncN 
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Table 4 Group B Divitmshed postoperative potency (9 patients, 57%) 


71444 

s 

s 

Nodule 

Yes 

7-20-53 

C 

Belt 

Rectal 

lacera¬ 

tion 

8 days 

7 days 

8 days 

None 

Nocjular 

hyper¬ 

plasia 

None 

24 mos 

1 X week 

74590 

o 

s 

Nodule at 
apex 

No 

10-30-63 

C 

Belt 

None 

6 days 

7 days 

0 days 

1 mo 

Encapsu¬ 
lated fi- 
broade 
noma 

None 

20 mos 

3 X week 

lO 

s 

<0 

»o 


Nodule Rt 
lobe 

Yes 

9-24-62 

R 

Belt 

Stitch 

abscess 

9 days 

6 days 

Pain 6 weeks 
(tender 1 
year) 

12 days 

Benign hy 
pertropliy 

None 

21 mos 

3 X mos 

38765 



Nodule left 
lobe 

Yes 

3-11-63 

C 

Young 

Thromo- 
phlebitis 
left leg 

6 days 

8 days 

60 days 

Slight 1 
mo 

Granulonea 
tons pros 
tatitis 

None 

15 mos 

1 X mo 

37843 

o 

s 

Nodule 

Yes 

2-0-62 

R 

Belt 

Perineal 

bleeding 

22 days 

3 days 

29 days 

Slight 1 
rpo 

Fiproade 

nomatous 

hyper 

plasia 

Nope 

16 mos 

2 X mos 

35236 

r*i 

fcO 


Nodules 

Yes 

10-1-52 

C 

Belt 

None 

10 days 

10 days 

12 days 

None 

Pibroadenom- 

atous 

hyper 

plosia 

1 None 

20 mos 

1 X week 

35077 

- 


Nodular 

prostate 

Yes 

9-10-52 

C 

Belt 

None 

7 days 

5 days 

16 days 
(consul¬ 
tations) 

None 

Fibroade 

nomatqus 

hyper 

plasm 

None 

21 mos 

2 X mos 

40621 

3 

rC 

Nodule 

No 

0-17-53 

R 

Belt 

None 

7 days 

7 days 

12 days 

2 mos 

Fibroadenom 

atous 

hyper 

plasm 

None 

12 mos 

1 3-4 X week 

12572 

O* 


Induration 
left lobe 

Yea 

10-1-52 

R 

Bolt 

None 

7 days 

6 days 

12 days 

Minimal 2 
mos 

Fibroade 

nomatous 

hyper 

plasm 

None 

20 mos 

3-4 X week 

Patient Number 

Age 

Marjlal Status (S—sm 
rIc M—married 
W—widower) 

Indication for 
operation 
Needle biopsy 
Hate of opera 

tlOll 

Surgeon, real 
dent or con 
sultaiit 

T\ po of ap 
proach 
Complication 

Healing time 
Catheter time 
Hospital dais 

Perineal pain 

Final patliologi 
cal diagnosis 

Further treat 
mont 

Huratioii of 
followup 
Prcoporalive 
potcncc 
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Table 4 Group B Diminished postoperative potency (9 patients, 57%) 


71444 

s 


Nodule 

Yes 

7-20-53 

C 

Belt 

Rectal 

lacera¬ 

tion 

8 days 

7 days 

8 days 

None 

Nodular 

hyper- 

pjosia 

None 

24 moa 

1 X week 

74590 

o 


Nodule at 
apex 

No 

10-30-63 

C 

Belt 

None 

6 days 

7 dajs 

9 days 

1 mo 

Encapsu¬ 
lated fi¬ 
broade¬ 
noma 

None 

20 moa 

3 X week 

s 



Nodule Rt 
lobe 

Yes 

9-24-52 

R 

Belt 

Stitch 

abscess 

9 days 

6 days 

Pam 6 weeks 
(tender 1 
year) 

12 days 

Benign hy 
pertrophy 

None 

21 moa 

3 X mo8 

38765 



Nodule left 
lobe 

Yes 

3-11-53 

C 

Young 

Thromo 
phlebitis 
left leg 

6 days 

8 days 

60 days 

Slight 1 
mo 

Granuloma¬ 
tous pros¬ 
tatitis 

None 

16 moa 

1 X mo 

37843 



Nodule 

Yes 

2-9-62 

R 

Belt 

Perineal 

bleeding 

22 days 

3 days 

29 days 

Slight 1 
npo 

Fiproade 

nomatous 

hyper 

plasia 

Nope 

10 moa 

2 X moa 

35236 

tn 

»o 

s 

Nodules 

Yes 

10-1-52 

C 

Belt 

None 

10 days 

10 days 

12 days 

None 

Fibroadenom 

atous 

hyper 

plasia 1 

None 

20 mos 

1 X week 

35077 


s 

Nodular 

prostate 

Yes 

9-10-52 

C 

Bell 

None 

7 days 

6 days 

16 days 
(consul 
tations) 

None 

Fibroade 
nomatqus 
hyper 
plasia 1 

None 

1 21 mos 

1 2 X moa 

40621 

3 


Nodule 

No 

0-17-63 

R 

Belt 

None 

7 days 

7 days 

12 days 

2 mos 

Fibroadenom 

atous 

hyper 

plasia 

None 

12 mos 

1 3-4 X week 

12572 

Ov 


Induration 
loft lobe 

Yes 

10-1-52 

R 

Bell 

None 

7 days 

6 days 

12 days 

1 Minimal 2 
mos 

Fibroade 

nomatous 

hyper 

plasia 

None 

1 20 nioH 

1 3-4 X week 

Patient Number 

u 

cc 

< 

Marital Status (S—sin 
rIc M—married 
W—widower) 

Indication for 
operation 
Needle biopsy 
Date of opera 
lion 

Surgeon, resi 
dent or con 
sultant 

Typo of ap 
proacli 

^ Complication 

Healing time 
Catheter time 
Hospital dais 

Perineal pain 

Final pathologi 
cal diagnosis 

Further treat 
monl 

Huralion of 
followup 
Prcopcratiye 
potcnci 
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SEXr-L POTENCT \FTEF PEPIVEAL BIOP5-i OF PPO=TKTE 


0(j7 

sjaobio rhanzes cons-^tent v.ith antenor vail k^'liemia 2 houis aTtcr surgen 
"hiroe pauents had laf-erations o' the rectum v hteh v ere identified and repaired 
dunna stirgen One oi there patients reauired dat s to heal the penneal wound 
Two patients had persistent penneal blfeding of sh^t degree for one and two 
months One patient had a small mcmona! abs^e^s Tv o major complieations 
o^rurred In one patient thrombophlebitis derelopied reqmnng 50 dats Oi hos- 
mtahzat'on before comn'ete reco en, In another slight stress meontmenee Oi 
unne and a relaxed anal sphmeter de e’oped whi^b paused him to soil himsel, 
iv^ino nrdK There were no deaths 

Tables 3 4 and 5 represent the complete mformat ion aeeumulated m the three 
sjojps ETOUD A, tmrhanged or mereas^ postoppratne poteney group B di¬ 
minished postot>eratn e potern^ and group C piostoperatne lo;S of jiotenei In 
geneml there seemed to be httle correlation between the pomplirations and po- 
tenev although when these tab'es are ne'^ed ahogeiher it -^ould appear that 
the piatients m table 5 group C—postoperative los- Oi potentv had a few more 
instances of permea’ bleedmg or pro’onged drainage This mav or mav not Ve 
ssmfipant it is difieult to ev aluate m this small ser.es Our general !mpres~on 
was that loss or decrease m potenev could not be predicated on the basis of 
whether or not the patient had a comphcation 

Diserssiox 

It IS dififult to iCe' eonSdent that results m onlv 24 cases are representatree 
Oi all patients havmg open penneal prestatie b opsv Howe er a trend seemed 
to be established m this studv and it was hoped that the fact that these patients 
were ■pure examp’es o^ {>ermeal exposure and b opsv ■nthout other c-ondinons 
or significant surgerv might aad to the vabdin oi the small senes A senous de¬ 
tect m compilation oi this material ■cgc the fact that mos* of the results cn the 
questionnaire were gathered after the surgerv and memorv had to be tru^^cd 
concewimg ans^^ers to ouesnons about ootencj before suraerv A better "^av to 
do a sttidv Oi this sort "^ould be to hat e accurate information beiore suraerv was 
p“er undertaken and then compare it ■T.th a careful mter.ie^^ some months 
later 

It chi; studv mea n . - anvthmg che oniv portic e correlation —e can see concerns 
the patient s age As mennoned earlier paaents under 60 seem to have a oetter 
rhanee of retammg their potenc- or ha-ing oimmunom --hereas those over 60 
are more apt to have a complete los Althou^ this figure is probabV anab’e 
we find It comforting to make reference to this stuQv m discussing the problem 
■Tth paaents 

It spems mandatorv whenever penned surgerv is planned to raise the ouesaon 
OI potpncy When dealing vcth th^ problem of possible caremoma ^'whicn was 
the reason for b-opsv m all these cases; the sauahon may be formulated some¬ 
what as loUo-re, If -chere is a caremoma of the prostate present anDropnare 
treatment vnether it be total prostatectomy or omhiectomv and estroaen therauv 
win result m impotence This is prebablv the onlv unavo dable ia-back o' 
proD-r treaanent for esneer of the prostate t on the other hani it dpve’oiK 



Tablh 5 Group C Posloperaitve loss of potency (7 parents, S9%) 
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lvAAFiiAN,J J , Ro'=e\tiial, N AND GooD«IN, \A E Mcthocl« of dtigno-i-. of CArcinoma 
of the prostate A compan'ion of clinical impre-'-ion, prostatic smear, needle biop~A, 
open perineal biop^A and tran-urethral biop-,\ J Lrol ,72 450-160,1054 
Munro, D Horne, H H , Jr and Pai’ll D P The efTect of injur\ to the spinal cord and 
cauda eouina on the scNual potcncA of men New Eng J Med 239 003,104S 
Pearlman,C K Transrcctal biop--\ of the prostate Trin-- West Sect Am Erol As^oc , 
22 125-130, 1955 

W HtTELOw , G P AND SiiiTHw icK H Somc ^ccondarA effects of sa mpathectomA with 
particular reference to disturbance of scNual function New Eng J Med 245 121,1051 
lorNG, H H AND Dams, D M \oung's Practice of EroIog\ Philadelphia W B 
Saunders Co , 1020 
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CAKL P DAHLEN AND -mLEAnD E GOOOmN 


that you do not have a cancer of the prostate, you have some chance of losing 
your sexual power or suffermg a decrease of it after perineal prostatic biopsy In 
a small group of cases that haim been studied, less than 30 per cent had a com 
plete loss of sexual power This was more hkely to happen m older patients About 
40 per cent had some decrease m sexual power, whereas one-third had their sexual 
power unchanged oi inci eased ^Oien you are considering this operation, you 
have to realize that you are taking this chance ” When this feeling is expressed, 
perineal biopsy is not done casually, and it is not done unless theie is a reason 
able likelihood that prostatic carcinoma may exist 
This study purposely excluded data on the degree or frequency of loss of po¬ 
tency following other penneal operations on the prostate It would be important 
to cairy out such a study on all types of operations on the prostate The question 
naire should be filled out before and after surgery 

The difference between the results of this study and the results reported by 
Hudson, and others, who noted no change in sexual function, is difficult to ex¬ 
plain Possible factors might be diffeience m surgical techmque or, more hkely, 
difference m method of exmluation of the factor of sexual potency It would be 
important in any future study'’ to make a caieful comparison and evaluation of 
similar patients done m diffeient institutions 


SUMMARY 

An attempt was made to evaluate sexual potency before and after simple pen 
neal exposure and biopsy of the prostate gland Twenty-four patients mth sus 
pected prostatic nodules, later proven to be bemgn, had open penneal prostatic 
biopsy Muthout any further sigmficant treatment 
Although the senes is small, the patients seemed roughly to fall into three groups 
■mth about equal distribution Tuenty-nme per cent (7) of the patients became 
totally impotent Thirty-seven and one-half per cent (9) showed a diminution in 
sexual pouer One-third (8 patients) claimed unchanged oi increased potency' 
Patients under sixty seemed to hax'e a better chance of retammg potency The 
average age of those who suffered complete loss was 64 4 years, u hereas the aver¬ 
age age of those whose potency' was unchanged or increased ivas 53 7 y'cars The 
route of permeal approach and skill of the operator did not seem to be factors 
m the end-results More of the patients who had a complete postoperatn e loss 
of potency had comphcations related to the penneal uound, such as drainage 
or bleedmg postoperatii'ely' 

Probably penneal surgery' per se has some effect on postopeiative sexmal po 
teiicy' This problem should be studied further with a larger group of patients 
and caieful questioning before and aftei surgery 

Long Beach Veterans Admimslration Hospital, Long Beach, Cahf (C P B) 
University of California Medical Center, Los Angeles 2Jf, Calif (W E ] 


REFEKEXCES 

■fTT-n<;nN P B FixKCE, A L,HoPMXs, J A , Sprouc E E and Stout, a T 
cancer Each prostatic carcinoma diagnosed bi arbitrary open pen 

among ’300 unseiected cases Cancer, 7 600-T03, 1954 
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DLACNOSTIC RATINGS 

Methods of rating Two readers rated the c\aminations mdepeiidentb The 
contrast media Mere nnknown The scale was 0 to 4 One render (M R ) rated 
the catyces, pehes, and ureters separateh for each upper tract The other rated 
the OA er-all appearance for opacitA anti filling T here m ere tw o methods of rating 
1 Classification by grade The opinions of the readers Mere aieraged for 
each e\aniination The grades are as folloM s 

ExccUentZ Rating 3+ to 4 Visualization comparable to a retrograde study 
Good Rating 2+ to 3 Visibiliti and opatitj sufficient for diagnosis so that a 
retrograde studj Mould not be required 
Fair Rating 1+ to 2 Visualization incomplete for diagnosis but adequate 
for determination of function and the presence or absence of obstruction 
Poor Rating 1 or less Unsatisfactorj studj 
Diagnostic Examinations classified as ELxcellent and Good 
L ndtagnosltc Exanunations classified as Fair and Poor 

Reference to our senes m tables 2 and 3 shoned that there nas about the 
same percentage of diagnostic and nondiagnostic films for urokon 50 and 70, 
and hjpaque HoMexer, there were more excellent examinations uith hj paqiie 
Diodrast had nearly the same percentage of excellent studies as urokon oO, 
but feuer Mere diagnostic The poorest results were A\Tth urokon 30 
Our data for table 3 A\ere subjected to statistical study using the Chi-squared 
method of testing The findings are tabulated in table 4 
The diagnostic and nondiagnostic ureters in our senes are compared m table 5 
and the Chi-squared analjses for them are in table G The data indicate that 
filling is best m ith hjqiaque 

2 Mean ratings The mean diagnostic ratings for each of the iodide com¬ 
pounds Mere determined separateh’’ bj the txAO panel members and recorded in 
table 7 Hjqiaque has the highest ratings It is of interest to note that the poor 
Aalues for the ureters in the urokon group is the pnncipal factor m reducing 
their average Ausibility The ax erage ratings for the tM o readers are plotted m 
figure 1 Although the differences range from 0 47 to 0 57, they fall along a 45° 
slope xATth an ax erage displacement of 0 52 along the abscissa, due to higher 
values gixen by one of the readers (T N ) The correlation of the obserxations 
supports the xalidity of the studj Figure 2 plots the ratings of one reader 
(hi R ) against the molecular concentration expressed m moles pei ampule 
Figure 3 plots these ratmgs against the iodine content m grams per ampule 
A familj of asjmptomatic curx es is denx ed bj connectmg similar points for the 
three urokon media and projectmg them back to zero The curx'es increase 
rapidly to urokon 30, then more sloxvly to urokon 50 and 70 The resemblance 
to a renal clearance curxe is sinking, suggesting a rapid nse until the tubular 
maximum is reached, and then a lexehiig off xxhen excretion is pnncipally by 
glomerular filtration If the correlation can be made, the tubular maximum is 
reached at least bj the molecular concentration for urokon 30 
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COMPARATR^ STUDY OF Fn''E UROGRAPHIC CONTRAST ]\IEDI4 

IMERALL ROTH and THOMAS A NICHOLSON 
From the Radiological Service, Veterans Administration Hospital, San Francisco, Calif 

The fiist of the diodopyndones successfully used foi uitravenous pyelograph}" 
was 35 per cent diodrast This 'll as follow ed by 50 per cent neo-iopa\ The di 
agnostic quality of examinations using neo-iopa\ was about the same as for 
diodrast but it had the disadvantage of not infrequently causmg leakage pain 
and vein cramp (Mullen and Hughes) The advent of the truodobenzoates re¬ 
presented an advance in chemistry The media of this group urokon, hypaque, 
miokon, are all sodium salts and differ only in the side chains in the 3 5 posi¬ 
tion Reports (Bohne and Chnsteson, Mullen and Hughes, Nesbit and Nes 
bitt) indicated that the diagnostic quality of urokon 30, the first of these, was 
beloiv that of 35 per cent diodrast This was lectified by the introduction of 
the 50 and 70 per cent solutions The newest membei of the triiodobenzoate 
group IS renogiafin It differs from hypaque only in that it is a mixture of 
methylglucamme and sodium salts m a ratio of 6 6 to 1 The methylglucamine 
mcreases the solubihty of the compound above the 50 per cent maximum for the 
sodium salt alone The formulae and othei data for the iodide media are in 
table 1 

Theie have been many chmcal studies of the vanous iodide compounds for 
chagnostic quahty and side effects Most of them are limited to one or tw o media 
In general, comparison of these studies is unsatisfactory because they are sub¬ 
jective and lack universal standards The results of some of them are summarized 
in table 2 Ours aie mcluded wnth them Reports for miokon and lenografin are 
omitted since they aie not pertinent to this paper 

PROCEDURK 

The study began m Alarch 1955 and continued for a year Foui hundred 
twmntj'' exammations were reviewed Fifty per cent hypaque, thirtj^-fi'o per 
cent diodrast, and 30, 50 and 70 per cent urokon weie rotated without selection 
of patients When a medium was out of supply, the others were continued ni 
lotation until it was leplaced 

Twm ounces of castor oil w ere given at 2 00 p m the day before the examina¬ 
tion, followed m 4 houis bj"^ a cleansing enema Food and fluids were withheld 
aftei midmght The next morning each patient was questioned for allergj and 
iodine sensitixnty Testing was limited to an intravenous mjection of 1 ml of 
the medium to be used since other methods aie piobabty less reliable If there 
was no reaction to the test in a half hour, the patient was logged on a dadj 
urogram sheet and the examination was done Reactions, if any, weie record 
The radiologist was especially on guard for emergency measures if there was anj 
historj" of aUergj" or iodine sensitivity Prehminaiy antihistaminics w ere not us 

Injection time was 1 to 3 minutes The procedures were done without compression 

Accepted for publication October 25 1956 
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Table 4 Cht squared probabihUcs for comparison of differences of diagnostic 


t? iiondiaqnoslic ciaminatioiis 



Uroton 30 
3^1>_^0ND 

Urokon ^0 

Urokon 0 
64I>—23ND 

Hvriaqne ^ 
69I>—2^\n 

Diodrait 3'^ 

Urokon 30 

— 

x“- 9'>2 

p <01 

X- - 12 04 

p <001 

X* = 10 58 

p <01 

X* = 1 87 

p < 20 

Drokon 50 

=> 9 92 

p <01 


x*=- 027 

p <00 

X -= OOS 

p <95 

x*“ 2 93 

P <10 

Urokon 70 

X = 12 04 

p <001 

x*= 027 

p <90 

1 

1 

X = 136 

p <80 

X* « -1 29 
p <05 

H\ paque 50 

x= ■= 10 56 

p <01 

X* - OOS 

p <05 

X* ■= 136 

p <80 

— 

X= = 3 68 

p <10 

Diodra't 35 

x« = 1 87 

I P <20 

X* = 2 93 

p <10 

x' = 4 29 
p <05 

X* = 3 68 
p <10 



Table o Comparison of diaqnoslic and nondiaqnoslic ureters 


Medium 


1 

Urokon 30 

Urokon ^0 

1 Urokon 70 

H>T>aquc *^0 ' 

[ Biodmst 35 

No Patients 

! 

05 1 

87 

97 

66 

% Diagnostic 

10 7 

28 4 

31 0 

42 3 

27 2 

% \ondiagnostic 

' SO 3 

71 6 

69 0 

57"“? 

72 8 


Table 8 C/ti squared probabilities for comparison of differences of diagnostic 
rs nondiagnostic ureters 


{ Uroton 30 UroUon ^0 

1 8D— 6AD 2 D—6SND 

_ 1 

Urokon (0 
6QXI) 

Hvjaque ^0 
4 jj5-^\D 1 

1 

Diodrast U 

Urokon 30 ) — x “ S 15 

j 1 p < 01 

X = 9 88 

p <01 

X- = 22 so i 
p < 001 j 

x‘ * 6 40 

p <02 

L rokon 50 | 

1 

X = S 15 1 — 

p <01 

x’ - 015 

p <90 

X* - 4 00 1 
p < 05 j 

X - 032 

p <90 

L rokon 70 [ 

1 

x‘ = 9 SS ' X = 016 

p < 01 I p <90 

1--- 

— 

X = 2 52 

P <20 

x* 079 

P <80 

H^’paque 50 1 

1 

j 

X* - 22 SO 1 x' = 4 00 
p < 001 ‘ p <05 

X- = 2 52 
p <20 

— 

X = 2 40 

P <20 

Diodrast 35 

X - 6 40 ' X = 032 

p <02 p <90 

x’ = 079 

p <80 

X* ° 2 40 ! - 

p < 20 j 


Table 7 Mean ratings 


Jledium 

Pati 

ents 

Rotb 

"Vicholsoii ] 

Combined 

Difference 

\ isibiUly of 

Axerarc 
X isibii 

Op4Cll> 

, Filling 

Axemee 

1 \TsiW 
vtx i 

Ax crace 

X1 IbiUti 

Ax crape 
xisibHitv 

jCalN CCS j 

PeUcs 

UrctcTi 

Urokon 30 

Urokon 50 

Urokon 70 
H\-paqvie 50 
Diodrast 35_ 

1 

75 

95 

87 

97 

66 

1 95 1 

2 30 ^ 
2 42 

2 45 

2 06 

1 95 

2 36 

2 45 

2 52 
2 09 

1 23 

1 63 

1 76 

2 (« 

I 70 

1 71 

2 09 ' 
2 21 

2 39 

I 95 

2 29 

2 66 

2 SI 

2 90 

2 37 

2 27 

2 oS 

2 75 

2 S3 

2 48 

1 

2 2S 

2 62 

2 78 

2 87 

2 42 

2 00 

2 36 

2 50 

2 61 

2 19 ^ 

57 

53 

57 

4S 

47 
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Table 2 Comparison of studies 


Medium 

Authors 

Inj Time 
(hlinutcs) 

Com 

pression 

Diagnostic Rating 

Retctions 

Num 

her 

pa 

ticnta 

% 

cxc 

% 

good 

fr?c 

% 

poor 

Num 

her 

pa 

UentJ 

% 

pts 
one 01 

more 

; rcac 
tions 

^£1 

rcac 

tlOD 

Urokon 30 

Roth and Nicholson 

1-3 

No 

76 

8 0 

38 7 

38 7 

14 6 

76 

10 1 

2 1 

Urokon 30 

Nesbit and Nesbitt 

Not re 

Not re 

1000 

64 0 

26 0 

11 0 

1000 

18 0 




ported 

ported 









Urokon 30 

Bohne and Chnsteson 

1-2 

Not re 

100 


33 0 

62 0 

16 0 

100 

4 0 





ported 









Urokon 60 

Roth and Nicholson 

1-3 

No 

96 

16 8 

63 7 

22 1 

7 4 

95 

26 3 

13 I 

Urokon 60 

Stnttmatter 

1-2 

\e8 

260 

37 6 

46 2 

12 4 

4 8 

227* 

49 0 


Urokon 70 

Roth and Nicholson 

1-3 

No 

87 

21 0 

61 6 

21 9 

4 6 

87 

39 1 

26 4 

Urokon 70 

Nesbit and Nesbitt 

Not re 

Not re- 

’ 685 

34 0 

46 0 

14 0 

7 0 

685 

66 0 




ported 

ported 









Urokon 70 

Bohne and Chnateson 

1-2 

Not re- 

lOO 


69 0 

24 0 

7 0 

36 

17 0 





ported 









Urokon 70 

Byrne and Mehck 

1-2 

Yes 

600 


77 0 

9 0 

14 0 

250 

30 0 


Hypaque 60 

Roth and Nicholson 

1-3 

No 

97 

35 1 

36 1 

23 7 

6 1 

97 

14 6 

9 3 

Hypaque 60 

Bodner et al 

1-2 

No 

300 

72 6 

18 6 

6 4 

3 4 

300 

7 0 


Hj paque 60 

Lowman et oJ 

Not re 

Yea 

300 

86 0 

16 0 

300 

7 7 

0 



ported 










H>T>aque 60 

Moore and Mayer 

Average 

\e6 

210 

74 8 

18 1 

7 

I 

210 

13 3 

0 

Hypaque 60 

Root and Stnttmatter 

1-3 

Yea 

360 

43 5 

47 1 

6 9 

2 6 

360 

9 7 


Diodrast d6t 

Roth and Nicholson 

1-3 

No 

66 

16 2 

42 4 

31 8 

tfilll 

66 

21 2 


Diodrast 36t 

Mullen and Hughes 

4-8 

Yes 


28 4 

44 3 

27 3 

HI 

14 7 

in 

Ne8 lopax 50t 

Mullen and Hughes 


Yes 

Bl 

24 4 

44 9 

30 7 

HI 

18 6 

7 6 


* Cases mth allergic histones not included 
t 30 cc ampules 

t 20 cc ampules Compression used except when contraindicated 


Table 3 


Medium 


Urokon 30 
Urokon 60 
tJrokon 70 


Hj paque 60 
Diodrast 36* 
Neo lopox 50* 


Composite 


Ratings 

Reactions 

Ratings 

Reactions 

No 

pts 

Compression 

% 

diag 

rustic 

% 

non 

diag 

nostic 

Pts 

1 

patients 

1 one or 
more 
reactions 

No 

pts 

Com 

pres 

Sion 

% 

diaf; 

nostic 

% 

non 

diai; 

nostic 

Pts 

% 

patients 
one or 
more 
reactions 

1100 

Not reported 

61 2 

38 8 

1100 

16 8 

76 

No 

40 7 

63 3 

7^ 

101 

26 3 

39 1 

260 

250 

82 8 

17 2 

227 

49 0 

96 

No 

70 6 

29 6 

95 

ns5 

600 reported 

77 2 

22 8 

870 

46 2 

87 

No 

73 6 

1 26 6 

87 


685 not re- 











1160 1 

1000 ' 

ported 

860 

1000 

90 0 
72 7 

10 0 
27 3 

1160 

1000 

9 0 

14 7 

97 

60 

No 

No 

71 2 
67 0 

28 8 
42 4 

97 

60 

14 5 

21 2 

10001 

1000 

69 3 

30 7 

1000 

18 6 






_ — 


Roth and Nicholson 


‘ 20 cc ampules for composite group and 30 cc ampules for Roth and Nicholson 





Tvbix 4 Chi squared probabilities for companton of differences of diagnostic 
TS nondiaanostic examinations _ 


i 1 ."Snd I “sJ. j S53 ".-nS , °'S3V4; 

Urokon 30 ' — x = 9 ^*2 j x - 1- W 

1 1 p < 01 1 p < 001 

1 1 ' 

x* 10 56 X* *= 1 67 

p <01 p <20 

1 

Urokon 50 lx^=9 02' jx^ 027 

j p < 01 j } P < 00 1 

X= ■= OOS 1 X* = 2 93 

p < 05 1 p <10 

k rokon 70 j x* *= 12 04 i x* “ 027 j l 

Ip < 001 1 p < 90 1 

X = 136 1 x= = -1 29 

p < SO 1 p <05 

H\'paque 50 X =■ 10 56 | x" = OOS ' x* 130 

ip <01 p < 05 1 p < SO 

1 - 1 x= = 3 6S 

j I P < 10 

Diodrast 35 x* =" 1 07 * x’ 2 93 j x* = ■! 29 

;p <20 p <10|P <05 

I x‘ = 3 6S 1 - 

j P < 10 1 


T\ble o Comparison of diaanostic and nondiagnostic ureters 


Med nun 


’ Urokon 'O 

Urokon '0 

Urokon 70 

Hypaque 0 

Diodrast 3' 

No Patients 

To 

95 

S7 

9( 

66 

% Diagnostic 

10 7 

2S 4 

31 0 

42 3 

27 2 

% Xondiagnostic 

S9 3 

71 6 

69 0 

Of i 

72 8 


T«le 6 Chi squared probabilities for comparison of differences of diaonostic 
ri nondiaanostic ureters 

I I 

Urotoa 50 UroVon ^ i Urokon '0 Hrpaque ^ Diodrast 

8D—6 SD rD-6<\'D 1 2/r>~6n\I) J«D— 


Urokon 30 


— 

X* — S 15 

x’ •= 9 SS ' 

X* = 

22 SO 

X* 

6 40 




P < 01 j 

P < 01 j 

p 

< 001 

p 

< 02 

Urokon 50 

yr 

= S 15 

_ 1 

x^ — 015 1 

* 

4 00 

X 

=■ 032 


P 

< 01 


p < 90 ^ 

p 

< 05 

p 

< 90 

t rokon 70 

x’ 

= 9 SS 

X- — 015 1 

j 

; x" =- 

2 52 

X* 

= 079 


P 

< 01 

p < 90 1 

i 

P 

< 20 

p 

< SO 

H\-paque 50 

X” 

= 22 SO 

x= = 4 00 

x’ - 2 52 


_ 

X* 

- 2 40 


P 

< 001 

p <05 

p <20 



p 

< 20 

Diodrast 35 

x" 

- 6 40 

x* - 032 

x’ - 079 

i X= “ 

2 40 




p 

< 02 

p <90 

p < SO 

1 p 

< 20 




Ta^le 7 Mean raitnge 


1 

1 

Meditnn 

^ Pan ^ 
cats 

Rolk 

"Nichobon 

Combujed 

Difference 

1 Msibility of 

Calyces Pdves Ureters 

: Xverace 
Tisibfl 
ity 

Opaaty 

rniins j 

\vera^ 
nsibil \ 

itv , 

1 Ak era^ 
TLibility 

[ Akcrace 

1 visibnjtv 

Urokon 30 

Urokon 50 

Urokon 70 
Hi-paque 50 
Diodrast 35 

75 1 95 1 95 1 1 23 

95 2 30 2 36 1 1 63 

' S7 2 42 2 45 1 76 

97 2 45 2 52 2 04 

66 2 06 2 09 1 1 70 

1 71 

2 09 

2 21 

2 39 

1 95 

2 29 

2 66 

2 SI 

1 2 90 
,2 37 

2 27 

2 5S 

2 75 

2 S3 

2 4S 

2 2S ' 2 00 

1 2 62 2 36 

I 2 7S 2 50 

1 2 S7 2 61 

1 2 42 2 19 

i 

53 

4S 
’ 47 


> 
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AveeiAoe vioieiuiTr — nicholOon 

Fig 1 Companson of the mean average visibilitj ratings of the two readers Note that 
thej fall along a line parallel to a 46 degree slope -mth a displacement of 62 toward the 
abscissa Data from table 7 

MECHANISM OF EXCRETION 

Renal excietion is by glomerular filtration and tubulai secietion About one 
bter of blood (25 per cent of the cardiac output at rest) flows through the kidne} 
per nunute A i olume of blood equal to the total blood volume passes through 
the renal ciiculation m four or five minutes m the noimal person The hydro 
static pressuie of the blood is the source of eneigy for filtration The pressure 
everted upon the glomerulai capillaries is about 75 mm Hg , or appioximatc!}' 
70 per cent of the mean pressure m the aorta Opposing this is the osmotic pres 
suie of the plasma proteins, about 30 mm Hg , and the renal interstitial an 
mtiatubulai piessuies, each about 10 mm Hg The net filtration pressure is 
appi ovimatel25 mm Hg Thus, it is evident that the glomerulai filtrate is 
dependent upon the net filtration pressure and the lenal blood flow Aormalbi 
compensating adjustments maintain it at relatively constant leiels Rena 
filtration wull decline if the fall in blood pressuie is too great for compensation 
Anuria wnll occur ivhen the aortic s 3 ^stolic pressure falls to 70 mm Hg (about 

50 mm Hg m the glomerular capillaries) Filtration will be affected by obstriic 

tion of the excretoij^ ducts Renal edema, inflammation and glomenilar or 
\ ascular disease will also impair infiltration 
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Fig 2 Plot of mean ^n»lbllU\ roUngs (^*1 ^ ) “eo'nst molecular concentration Bj con¬ 
necting corresponding points for urokon, a famih of asjmptotic cuncs is obtained re 
sembling a renal excretion curve The ratings tor h\pactue arc abo\e the related cunes for 
urokon and are higher than those of urokon 70 There arc the same number of molecules of 
dmdrast as there are of urokon 50, but its rating arc loner (ureters e\cepte(l) because of 
a leaser iodine content The ureteral rating for diodrast is sliglitK abo\ e the ureteral cun e 
for urokon while that for hx^aaque is well above it The average t isibiliti rating for iirokoji 
50 IS supeninposed upon the pelves vnsibilitv rating for diodrast Data from tobies 1 and 7 


■w 
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Fig 3 Plot of mean ^sibihtv ratings (M R ) against iodine content Connecting similar 
points for urokon tas in fig 2) again produces a fnimlj of asjmptoUc curv es The ratings for 
Uiqiaque fall above these and are higher than that of urokon 70 indicating that it is a su- 
penor indium Although the molecular concentration of diodrast is the same as that of 
m nn wdine contcnt is Onlj shghtlj greater than that of urokon 30, hence the shift 

Ik from that seen m fig 2 Its ratings are non above the curves for urokon Note 

that the ureteral Things for both hvpaque and diodrast are much higher than the ureteral 
curve for urokon Data from tables 1 and 7 u.gnei m me ureteral 





678 


JIERAXiL ROTH AND THOMAS A NICHOLSON 


The composition of the glomei ulai filtrate is determined solely by the perrnea 
bility of the glomerular capillanes to the constituents of the blood The final 
composition of the unne is the function of the convoluted tubules by reabsorp 
tion of watei and solutes In severe tubular disease, the specific gravity becomes 
fixed at 1 010 because of inabihty to do osmotic work The cells of the convoluted 
tubules aie also capable of transporting foreign substances through them such as 
dyes, hke phenol red, and the lodinated compounds used for intravenous urog 
laphy The maximal late at which the tubules can do this is known as the maxi 
mal tubular secretory capacity or tubular maximum (Tm ) 

The rate of clearance of an iodide medium increases directly vuth the plasma 
concentration until the tubular maximum is reached With larger mtravenous 
loads, the fraction excreted by glomerular filtration nses, while that by tubular 
secietion falls Reports differ as to the role of tubular secretion in excretory 
urography Poiporis et al used muhn for simultaneous excretion studies with 
luokon, and xvith para-aminohippunc acid plus urokon The low values for 
tubulai secietion (less than 2 per cent urokon at plasma levels of 30 mg per cent 
01 above) ai e probably due to the competing osmotic effects of each of the com 
pounds vuthin the tubular secretory mass Neuhaus et al had much higher 
clearance levels foi tubular secretion (175-475 ml/min ) with urokon alone 
The glomerular filtration rate w'as assumed to be 125 ml per minute 

The maximal concentration of the organic iodide in the unne (about 0 2 
molai solution) can be achieved for a short while by relatively low plasma con 
centiations Keates showed that the unnary iodide concentration can reach a 
maximum vuth as httle as 10 cc of 35 per cent diodrast, being identical I'hh 
that for 20 cc of 35 per cent and 20 cc of 70 per cent of this medium Larger 
ciuantities increased unne flow but not osmolanty which is limited by diuresis 
Han ow states that the x-ray density depends not only on the unne concentration 
but also on the amount of fillmg of the unnary tract structures Greater loads 
increase diuresis vuthout increasing urmary tract filling, howmver, the urine 
concentration (and specific gravity) xnll be maintained for a longer penod and 
pyelograms of high density should be obtained for a longer time Excessive 
diuresis can deciease the unne concentration vuth a fall of osmolanty 

Increased mtratubular pressure resulting from diuresis may be the reason 
that tubular secretion is inhibited when the plasma concentration nses above 
tubular maximum 

Con elation of the mechamsm of excretion with the data m table 7 and the 
giaphs 111 figures 2 and 3 leads to the foUovmg conclusions 

1 The moleculai concentration of diodiast 35 and urokon 50 is the same, thus, 
filling of the collecting structures should be about the same because of equivalent 
diuresis, but the ratings for diodiast are not as good (ureters excepted) because 
there are onl}^ two iodine atoms m each molecule as compared to three for urokon, 
hence the iodine concentration m the urine is lover and the density is less 
Reference to table 7 shovs that one of the readers (T X ) rated fillmg higic 
than opacitx^ onfi foi diodiast 
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2 The iodine content for urokon 30 and diodiast 35 is neaili the same, but 
the latings for diodrast aie bettei because the moleculai concentration is higlier 
The larger number of molecules m the glomerular filtrate increases the diuresis, 
hence, the \-ra 3 ' Aisibihtj nhich is dependent upon filling as well as upon iodine 
concentration is better 

3 There is a greater mciement of irapro\ement in the ratings from urokon 30 
to 50 than from urokon 50 to 70 As the molecular concentration m the unne 
rises, filling of the collecting structures approaches an optimum asjmiptoticall}- 
Thus larger intravenous loads increase diuresis nith little or no increase m filling 

4 The iodine content and molecular concentration of In paque are less than 
for urokon 70, but the ratings are abo\ e the urokon cuta es This maj' be due to 
local irritation of the upper tracts bA' urokon causing spasm, paiticularh of the 
ureters 


SIDE EFFECTS 

Table 8 records the side effects that nere noted on the dailj urogram sheets 
Thej Mere originallj' classified as mild, moderate and seiere, but this is not 
shoMTi on the table There Mere onlj'^ a fen seiere reactions and the differences 
betM een the nuld and moderate ones m ere not considered significant since thei e 
Mere seceral rad'ologists recording them 
Local effects No local reactions Mere noted for diodrast This compares Mith 
Mullen and Hughes’ senes of 1000 cases Mhere there Mere onh 0 4 per cent Mith 
this findmg Urokon 30 Mas next Muth 2 7 per cent, folloMed bj hjT5aque (9 3 pei 
cent), urokon 50 (13 7 per cent) and urokon 70 (26 4 per cent) There m ere about 
the same number of cases of leakage pain for urokon 50, urokon 70 and h 3 'paque, 
but urokon 70 had the most cases of a em cramp (Root and Strittmattei) folloMed 
bj urokon 50 (Keates) One case of thrombophlebitis from urokon 70 Mas le- 
ported the daj'^ after the patient experienced a sec'ere a em cramp 
Systemic effects Except for 1 case of mild shock from diodrast and 3 cases of 
urticaria from urokon 70, there a\ ere no o\ ert hj'potensiA e or allergic phenomena 
and no conAudsions occurred The remainder of the sj'stennc effects Mere of tlie 
A asomotor tjqie About 10 per cent of the patients recemng urokon 30 and 
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hypaque had one oi moie reactions The other media had about tnice this 
number The ai^ei age numbei of side efifects foi patients in which this occurred 
vaned from 1 5 for mokon 50 to 2 0 for urokon 70 
Toia/ reactions IJiokon 70 led the group with 39 1 pei cent of patients ha^g 
one or more leactioiis This was foUoned by urokon 50 with 26 3 per cent Dio- 
drast had 21 2 per cent, hypaque 14 5 per cent, and urokon 30 had 10 1 per cent 
Renew of othei senes listed m table 2 shows mde vanations for the same 
medium, except for hypaque w’liich has a trend toward umforimty 
Table 3 demonstiates that our findmgs do not compare mth the composite 
ones except that the tw o media hanng the highest incidence of side effects are 
urokon 70 and urokon 50 

Delayed reactions The only finding reported m foHowmp surve 3 ’’s was the case 
of thrombophlebitis referred to above 

NEWER MEDIA 

hliokon 50 w as added to the senes in the latter stages of the stud}^ Chenucally, 
It IS similar to mokon and hypaque, except for the substitution of propionvl 
side chains (table 1) Its molecular weight is greater, hence for the same quautitv 
in solution, the molecular concentration and iodine content wall be correspond 
ingly less Howeier, the difil^erences are i datively small and the diagnostic 
quahtj’’ should be about the same as for hypaque It wms not included in this 
report because it was not rotated ivith the other media Information to date 
confirms the anticipated similant}’^ to hj'paque m diagnostic quality The side 
effects are also about the same Ureteral filhng appears to be satisfactory 
We have not had aa 3 '’ experience with lenografin 7G The same theoretical 
considerations are applicable to it as for miokon 

Hjqiaque 90 is currently being used m chmcal lesearch for aortography It 
shoidd be an excellent medium for this prmaded that the ade effects are not 
excessive If it is used for axcretoi^’" urography, the mcrease m diagnostic quaht) 
of the films should be lelatively’’ small for the great mcrease in plasma concentra¬ 
tion because of the excessive diuresis 

A major contribution to excretory mography w ould be achieved if a compound 
hanng fom lodme atoms m the molecule could be ^mtbesized This would be a 
feat for the chemists who have already done an excellent job m the improvement 
of orgamc iodide media 

SIJMMARX 

Flee excietor} urogiaphic contrast media weie rotated in a penod of a 3 '^ear 
through 420 patients without selection The two authors used different methods 
in eialuatmg the exammations, but found that their mean values correlated 
consistently H 3 paque had fewer side effects than urokon 50 and 70, and pro 
duced the best results, chiefl 3 ^ because of better filling of the ureters Fresumah 3 
urokon causes ureteral spasm Companson of \asibilit 3 ' with molar concentration 
and lodme content for urokon 30, 50 and 70 results in cun es resembling a rena 
excretion curve It appears that the tubular maximum and maximal urine con 
centration for urokon occurs at least by the mtracenous load for uro on 
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Quantities. abo\e this increase diuiesis and yield a decreasing diagnostic return 
Visibilit-v IS dependent upon both densit\ (iodine concentration m the unne) and 
filhng of the upper unnarj tract structures On the basis of phr sical and chem¬ 
ical characteristics and clinical information to date, miokon should gir e results 
similar to hriiaque 

The pnncipal adrance to date in the preparation of iodide media has been m 
increasing the number of iodine atoms m the molecule from tu o to three Further 
progress ivill require sjmthesis of a compound mth four iodine atoms in the 
molecule It mil not be achieied In increasing the concentrations 

The authors express their thanks to Dr Jack Bhimenkrantz for consultations 
in Statistics to kir James Castle for dramng the graphs, to the Winthrop- 
Steams, Inc , and the Mallinckrodt Chemical Works for pro\ idmg media for the 
studi 

14 iia Chcparro Drue, San Rafael, Cahf (J/ R ) 
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A NEW BATTERY BOX 
G ALWISON ROBERTS 

After many years of uiological piactice m which I have used almost all types 
of batteries, I still believed that the axisting battei les now in use did not meet my 
expectations Therefoie, I submitted a design foi a new battery^ to a friend who 
is an electrical engineer With his assistance we have been able to produce a 
battery containing many desirable features that cannot be found in any other 
battery on the market This is especially tiue m transurethial lesections The 
battery I have designed (fig 1) is portable, wmighs 10 pounds and is energized 
by, either oi both, two long life 6 volt lantern batteries made primanlyTorillunii 
nation In this conjunction it contains a battery selection swatch This switch 
IS also the control switch Also contained is a potentiometer oi \ oltage control. 



Fig 1 


so that the voltage at the twm mam posts can be manually contioiled Incorpo 
rated in this battery box are two tip jacks engiaved “test” that give a fixed 
low voltage (approximately 2 volts) used primarily'- foi testing instruments 
This source gets its voltage from the batteiy not in use at the mam posts This 
selection of battenes is automatically done through the batteiy' selector switch 
This feature eliminates interfeiing with the operating suigeon \ highly' accurate 
indicating voltmeter w'hich has been incorpoiatcd in this box thereby' gnes the 
operator or operating surgeon visual contiol and avoids the buining out of many 
lamps 

Should the batterv in use by the opeiating surgeon fad, the other batter}' can 
be put in use by operating the batteiy selector sw'itch 

I believe another useful feature of this battery' box is one of merely operating 
the battery selector switch to a position engra\ed “12”, a voltage source of 12 
^ oits can be obtained at the main posts This \ oltage can he used for illuminating 
low voltage head lights 

Accepted for publication October H, 1966 


\EA\ BiTTERl BOX 6S-3 

The expense of each batten contained js the same as the fi 2 '' oh batten used 
in other umts 4 complete change of batteries can be made xnthout interrupting 
the surgeon nith the ease used in changing the battenes in a flashlight Also 
proMded n a place in the box to earn an extra cord and lamps 

It IS mx opinion that this meets a long felt x\ant for illumination 111 small 
electneal instruments 

413 James Bldg , Chattanooga 2, Tcnn 
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A NEW BATTERY BOX 

G MADISON ROBERTS 

After many j^ears of urological practice m n hich I have used almost all types 
of batteries, I still believed that the existing batteries now in use did not meet my 
expectations Therefoie, I submitted a design for a neiv battery to a friend vho 
IS an electncal engineer With his assistance ive have been able to produce a 
battery contaimng man 3 '’ desirable features that cannot be found in anj" other 
batteiy on the market This is especially true in transurethral resections The 
battery I have designed (fig 1) is portable, weighs 10 pounds and is energized 
by, either or both, two long life 6 volt lantern battenes made primantyforillumi 
nation In this conjunction it contains a battery selection srntch This switch 
IS also the control snntch Also contained is a potentiometer or voltage control, 



Fig 1 

so that the voltage at the two mam posts can be manually coiitioiled Incorpo 
rated in this batterj'' box are tno tip jacks engraved “test” that give a fixed 
Ion voltage (approximatety 2 volts) used priraaiily for testing instruments 
This source gets its voltage from the batteiy not in use at the main posts This 
selection of batteries is automaticalty done thiough the batter^'- selector snitch 
This feature eliminates mterfeiing n ith the operating surgeon A highty accurate 
indicating voltmeter which has been incorporated in this box therebj" gn^es the 
operator or operating surgeon nsual control and a\ oids the buriung out of maiiv 
lamps 

Should the batterj in use b}"- the operatmg surgeon fail, the other batteiy' can 
be put in use bj’’ operating the batterj’^ selector sn itch 

I believe another useful feature of this batterj" box is one of merelj operating 
the batteiy selector switch to a position engraied “12”, a voltage source of 12 
volts can be obtained at the mam posts This i oltage can be used for illuminating 
low voltage head lights 

Accepted for publication October 14 1956 
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The expense of each batterj contained is the same as the 1 3^2 ' o't battery used 
in other units A complete change of batteries can be made without mteirupting 
the surgeon with the ease used m changing the batteiies in a flashlight Also 
provided is a place m the box to carry an extia cord and lamps 
It is my opinion that this meets a long felt want for illumination m small 
electrical instruments 

41s James Bldg , Chattanooga 2, Torn 
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Pi' I' I 

IXFLIENCE OF ERIX-ER^ GLUCUROXIDE OX SOLUBELm 
OF CELCILE^I PHOSPHATE AXD STOXE FORiE4TIOX 
EXPERIMEXT \L UROLITHL4=JIS XII 

C V\ \ERMErLE\,B FIXLWSOX uvd CH.\PMAN' 

From Ihc Diporlrcnl oi Sumni, I »iirfr»i/>/ of Chicaao, Chicano, III 

Pneii lud AValkcF * ha\e reponed that formation of unnan calcuh of the 
calcium phosphate fcpe seems to be impeded when patients are treated ivith 
aspirm or sahcilannde Sahc'late therapv was couceued bv them as a simple 
and effectue means for mcreasmg the iinnan glucuromde e.xcretion which in 
turn would increase the solubihtt of the calcium salts in the tinne 
The abiht^ of conjugated glucuromdes to solubdize calcium salts was first 
reponed b\ Xeuberg and Grauer^ The\ studied a number of other orgamc 
substances for theu abihtt to increase the solubihtt of relatn eh insoluble salts 
Our chief concern is wath their obsertations on solubihzmg ba gluctuomdes for 
which thev used the ammomum salt of menthol glucuromde prepared from the 
unne of rabbits A tt'pical evpenment as reported b\ them is as follows To 0 3 
ml of 0 1 molar calcium chlonde solution 0 3 ml of a 0 1 molar disodium ha dro- 
gen phosphate solution was added A precipitate of calcium phosphate occurred 
It howeter the same amounts of the same solutions were added to 3 ml of 
menthol glucuromde solution, no precipitation occurred The glucuromde solu¬ 
bilized the calcium phosphate It is important to note that a a era high concentra¬ 
tion of menthol glucuromde was used —a M/S solution contaimng approvimateh 
46 grams per hter 

Pnen and AValker, in addition to theu chmcal obsera ations, haae reported 
some m autro tests usmg both a crude sahca 1 glucuromde mixture isolated from 
human urme and a samthetic sahca I glucuromde A 1 per cent solution of the 
crude matenal mcreased the solubihta of calcium phosphate bv SO to 40 per cent 
The samthetic glucuromde auelded mcreases m solubihta of S 7 and 16 per cent 
with solutions of 0 05 and 0 1 per cent concentrations 
In this paper it is oiu purpose to report on three ta-pes of experiment bearing 
upon the fascmatmg treatment recommended ba- Pnen and Walker The first 
experiment is concerned with stone inhibition m the rat The second deals with 
the abdita of menthol glucuromde (the onginal substance emploved bv Xeuberg 

Read at annual meeting Xonh Central Section of American Urological Association, 
Cleveland Ohio, October 3-5, 1056 

This investigation was supported ba a grant (PHS 4475) from the Xational Institute of 
^hntis and Metabolic Diseases of the Xational Institutes of Health, Pubhc Health 
Service 

Pnen E L and Walker, B S Studies in urohthiasis If Unnan glucuromdes and 
calcium phosphate J Urol , 74 440, 1«55 

Pnen E L and Walker B S Sahcvlamide and acetilsahcibc acid in recurrent 
urohthunis JA.AIA. 160 355 1056 

* Xeuberg C and Grauer 4 Enninatic cleavage of conjugated glucuronic acids m 
relation to the problem of mineralvsi- Enz\-mologta 15 115 1051 
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and Grauer) to solubdize calcium salts The third expeiiment was done to see if 
sahcylarmde therapy had any detectable effect upon the solubihty of calcium 
phosphate in the unne of 2 normal male subjects 

RAT EXPERIMENTS 

Methods In the rat experiments the same general techmques ivere employed 
as in pienous publications of this senes * It has been shown that stones of 2 dif 
ferent chemical types are formed dependent upon the type of rat used ^ Adult 
male rats obtamed fiom the Harlan Animal Farm were used to produce stones 
of the magnesium ammomum phosphate type, and adult females from the Holtz 
man Rat Company to form stones of the calcium phosphate variety As m prew 
ous experiments, standard discs of sheet zinc were inserted surgically into the 
bladder to serve as foreign bodies to stimulate stone formation A normal non 
calculogemc diet was given consisting of Purina Laboratory Chow Water nas 
available at aU times 

Two different medications, aspirin and isoborneol, were given to increase the 
glucuromde excretion Isoborneol was used after it was discovered that aspirin 
does not greatly mcrease the urinary glucuromde excretion m the rat Isoborneol, 
a chemical relative of menthol, on the other hand, is knovm to produce a marked 
mcrease m glucuromde output m rats ® The drup were mixed with the food, 
treatment bemg continued from the tune the foreign body was implanted until 
the tenmnation of the experiment The dosages as descnbed in this paper are 
given m irulhpams of drug per 100 pams of food For om rats a concentration 
of drug of 35 mg per cent in the food results m an approximate dose of 35 mg 
of drug per kilopam of rat (For companson, a human dose of 2 gm per day 
equals approximately 30 rmlhgrams per kilopam pei day for a man veiglung 
70 kilopams ) There seemed to be no evidence of toxicity with the dosages and 
medications employed 

Quantitative collections of unne for chemical analj sis were done by methods 
previously reported m this senes *■ Unnary'^ glucmomde detenmnations were done 
by the method of Dische ^ 

All expenments vere of 6 weeks’ duration The animals were then ojierated 
upon and unne aspirated from the bladder for pH detemimation and bacteiio- 
lopc culture The bladdei was now opened and the stone or foreign body re¬ 
moved In order to avoid confusion due to the effects of mtercurrent infection, 
only'’ those ammals are included m this report m which the unne v as proved to 

* Vermeulen, C W , et al Experimental urolithiasis III Prevention and dissolution 
of calculi by alteration of urinary pH J Urol , 66 1, 1951 

^ Vermeulen, C W and Goetz, R Experimental urolithiasis VII Role of sex and gc 
netic strain in deterrmmng chemical composition of stones in rats J Urol , 72 03, 1051 

0 Taubman, J and Landahl, H D USAF Radiation Laboratory Quarterly Progress 

Report No 13, 1054, p 128 „„ 

■' Dische, Z A new specific color reaction for hexurome acids J Biol Cheni , i i 

’ Vermeulen, C W and Goetz, R Ex-penmental urolithiasis Df Influence of infection 
on stone growth in rats J Urol , 72 /61, 1954 
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Table 1 Influence of aspinn and tsoborncol on stone growth rnratswithhladdcrforeign bodies 


T>T>e of rat used | 

1 Treatment 

\umbcr 
‘ of rats 1 

1 ^ 

1 

A\eraBC pH 
of urine 

A\crage 
weight of stone 
in^mg 

Harlan Male (“magnesium” ! 

Control 

36 

0 6 

1 48 1 

stones) 

•kspinn—36 mg % 

10 

C 5 

70 9 

i 

Aspirin—100 mg % 

24 

0 3 

44 1 

j 

Isobomeol—600 mg % 

16 

6 3 

1 50 2 

Holtzman Female (“calcium” 

Control 

31 

6 7 

I 

! 4S 4 

stones) 

Aspirin — 100 mg % 

17 

6 4 

40 6 

1 

Aspirin — 300 mg % 

1 8 

0 4 

i 57 2 

1 

Isobomeol — 600 mg % 

1 20 

— 

1 70 0 


Duration of experiment 6 weeks Harlan male rats produce stones composed of mag¬ 
nesium ammonium phosphate while Holtzman females usuallj produce calcium phosphate 
stones Indicated aspirin dosage is the concentration in the powdered food 


be sterile on culture The amount of stone pioduced in anj" rat x\as determined 
by weighing the stone and subtracting the imtial weight of the foreign body 
Not all the rats reported in this paper were run simultaneously since the iso- 
bomeol expenment was done later than the aspiim study However, each 
group was accompamed by a simultaneous control group Since no significant 
difference was found m groups run at different tunes, tlie results on average 
stone growdh hai-e been lumped together in the summanziug table and graph 
limiUs Feeding of either aspinn or isobomeol was without effect on the 
amount of stone formed m either Harlan male rats (which produce “magnesium” 
stones) or Holtzman female rats (which produce “calcium” stones) Details of 

the different groups arc giien in table 1 and graphically presented (fig 1) Quan¬ 
titative analysis of the stones produced m the Harlan anunals was not done but 
previous ex-penence xvith analyses of several hundred calcuh formed in such 
anunals has almost mvanably indicated that they are nearly pure magnesium 
ammomum phosphate As a check of the tj^ie of stone formed in the Holtzman 
females, the first five stones produced m each of the i groups were quantitatively 
analyzed Of the 20 stones studied, only 2 contamed less than 15 per cent calcium 
The average for the 20 stones was 20 9 per cent as calcium, thus confirming our 
prex lous obserxmtion that this ty^pe of onima] produces a stone composed pri¬ 
marily of calcium phosphate 


Tables 2 and 3 give representative results of the unne examinations No sie- 
mficant difference was found in the concentration of calcium, magnesium or 
phosphorus m the animals receiving aspmn Though aspinn mcreased ’the 
g ucmomde excretion to some degree, the increase was not great On the other 

hand, isobomeol mcreased the unnary glucuromde level to more than 4 times 
the control figure euucb 


Dtscnssxon As already mentioned, neither aspmn nor isobomeol was capable 
of impeding stone formation m these expenments The slight differences m the 
average amount of stone produced m the evpenmental and control groups are 
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AVERAGE STONE GROWTH IN RATS 



Fig 1 Graph showing average weight of “magnesium” stones (Harlan males) or “cal 
cium” stones (Holtzman females) produced in rats w ithout treatment or treated with aspirin 
or isoborneol Dosage, above bars, given in mg % of the food Number below each bar incli 
cates number of rats in group Duration of e\periment, 6 weeks 

Avithout Significance and doubtless due to chance A^anation The results therefore 
do not support the concept of Pnen and Walkei 

In considering expenments using the foreign body technique the question may 
be asked Are results of such expenments of any Ambdity in connection wnth the 
human disease? Admittedly uiolithiasis is not a disease in which stones are 
usually formed upon foreign boches though the role of nuclei in the genesis of 
stones IS by no means lesolved Yet our expenence wnth rat foreign body stones 
leads us to beheve that in many lespects they aie lemarkably similai to human 
calcuh Both m structuie and cheimcal composition theie is a close relationship 
It maj'^ be of interest to add that recent examinations have show n that they con¬ 
tain a muco-protein matiix material similai to that described by Boyce and 
Garvey® m human calculi As a furthei similarity it has been show n that many 
factois thought to beai upon the human disease haA^e affected rat stone forma¬ 
tion of this type ■* s m n Moreover, the method lends itself nicel}^ to quantita¬ 
tion and cntical eAmluation The foreign body techmque is particularly apt as a 
tool foi inA'^estigation of salicylate therapy since one of the eindences used to 
support this therapy^ is the preAmntion of cathetei encrustation w'hich is also a 
kind of foreign body^ calculus disease 

® Boyce, W H and Garvc\, P K The amount and nature of the organic matrix in 
renal calculi J Urol , 76 213-227, 195G 

w Grove, W J , et nl Experimental urolitluasis II Influence of urine Aolumc upon 
calculi experimentallj produced upon foreign bodicx I Urol , 64 649, 1950 
n Vcrmeulen, C W , et nl Exponnicntal urolitluasis lA'^ Prevention of 
ammonium phosphate calculi In reducing the magnesium intake or In feeding an n iiniinun 
gel J Urol , 66 G, 1951 
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T\ble 2 Lnnc cficmtslrt/ Harlan male rats 


tToDC zven^ 


Trtalntiit 

jnt days studied 

intake 

j \ olume 

Calaum j 

Phos- 

pho"Us 


} 

prams'dai 

. i qL ' 

qe'4 j 

ms'F 

Controls 

20 

20 3 

14 

7 14 

101 

\spmii 3o mg % 

20 

' 20 5 

14 

5 S4 ; 

105 

Vspinu too mg ^ 

1 17 

' 16 0 

' 11 5 

6 0 1 

100 

XvBlx 3 

Glueiironidc excrelton 

Holtzman 

female rale 



Treatoeat 

1 1 

\c 2 Bbcrof \ -Vvcrace urme 

rat da\'^ studied j \ olome 

1 

1 Glacurotudc 

1 cxcrttioa 


1 

1 

1 

ml/day 

) ms /day 

Control 

, 17 

i 

12 6 

11 

4 

kspmn 100 mg 

, IS 


13 9 

14 5 

kspinn 300 mg 

16 


16 7 

' 14 6 

Control 

n 


11 7 

S 1 

Isobomeol 600 mg vj. 

11 


12 4 

35 4 


Our failure to demonstrate stone unpedenre -mth aspinn is not surprising if 
salicrlates act b\ nai of increasing the concentration of conjugated glucuromdes 
in the urme We found, as reported earher bi binith,^ that feeding of aspinn 
to rats does not greath increase the unnarj. glucuromdes In the rat detoxica¬ 
tion of sahci late is apparenth not accomplished m the same manner as in man 
However, subsequent parts of this paper seem to cast doubt on the effectneness 
of glucuromdes as solubilizers m stone disease If another mechamsm be called 
upon to support sahc\ late therapy (such as the “anti-rheumatic ' effect suggested 
b% Baker and ConneUi ,i*) then our rats also failed to demonstrate such anl^mn 
mechanism Rats fed isobomeol ga\e a good glucuromde regionse but this medi¬ 
cation agam failed to impede stone growth If increased unnarv glucuromde 
increa^ the solubihty of the stone-fonnmg salt=, then its action is not sufScienth 
powerful to be detectable b\ the foreign bodv techmque used 

One mai not conclude from a negatix e espenment of this ti-pe that sahcilate 
therapi is of no lalue It is possible that the sahcilates act m some uai let 
imlmown wiuch would not be apphcable to the rat, or more partieularh to the 
rat when a foreign body is used to imtiate stone formation If the results had 
^n posmie and shown an effect, thex ivould ha^e been strong support for this 
tX therapv but negatn e expenments are nei er as forceful m chmeal imphca- 

Ptao" Pi--aco!og. ofsahcilales J Pharm and 

^ Baker R and ConnelU , J P Bilateral and recurrent renal calculi Fndenrw. , A 
catog renal collagen abnortaallt^ and results of sahcilate fherapi JA.MA ^60 
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SOLUBILIZING Bl MENTHOL GLUCUBONIDE 

Methods The oiiginal glucuronide used by Neuberg and Grauer nas menthol 
glucuronide We thought it woilhivlule to extend then observations using the 
same matenal but uath quantitative techniques and at vanous glucuronide con 
centiations It voU be lemembered that the concentration used by them 
amounted to about 46 giams per hter, far beyond physiologic levels Ammonium 
menthol glucuromde is commercially available m a pure crystalline form Solu¬ 
tions of it were made m distiUed water at concentrations of 0 2 , 0 5, 1 0, an 3 
per cent One ml of a 0 1 molar calcium chlonde solution was added to 10 
of each glucuronide solution in a glass-stoppered tube After mixing, 1 ml o a 
0 1 molar disodium hydi ogen phosphate solution was added and the tubes again 
mixed A control tube containing 10 ml of distilled water was treated sum ar \ 
The five tubes were shaken on a mechanical shakei for exactly 1 ^ 

centrifuging foi 5 minutes, the supernatant was filtered through papei c P 
of the filtrate was obtained (glass electrode), and analysis for calcium an pios 
phorus earned out This test was performed on 4 successive days A simi ar s u y 
was made ivith solutions of the glucuromde m normal unne instead o s i 


A test was also done to determine if glucuromde produced some kind of ca cium 
complex by using a method previously leported'^ in which it nas shorni 
impedence of calcium dialysis occurs in the presence of a calcium comp ex 
agent A 1 per cent solution of menthol glucuromde contaimng appiovma 
23 mg per cent calcium was dialysed against water at a pH of 6 5 for 2 ° 

the lapid dialysis machine A simultaneous dialysis was done using citrate ms 
of glucuromde and a control in which no complexing agent was present 

Results Using the filtrate calcium levels as an mdax of the calcium pbosp la 
solubility, figure 2 gives the averaged results of the expeiiment testing tie so 
bihzmg poiier of menthol glucuromde m vater Whereas the control avera 
8 9 mg per cent calcium, the level increased to 11 3 mg per cent in the 
of 1 per cent glucuronide and to 15 mg per cent in the tubes of highest, or p 
cent concentration Corresponding increases m phosphorus also occurre 
pH in all tubes was lemarkably constant wuth an average that varied irom 
to 6 22 m the 5 sets of tubes With such slight variations the differences m s 
bihty cannot be attnliuted to pH effect When the glucuromde ” 

wms 1 per cent or above, distinct solubihzing thus occurred, but verj" i o 
was demonstrated at lowei concentrations When similar tests were ^ 

urine instead of watei, similar results were obtained It should ^ 
that the concentration of glucuronide used originally by Aeuberg an 
somewhat higher than the highest concentration used m ^,n,atcly 

The lesults of the dialysis expeiiment may be seen in table PP 
20 per cent of the calcium lemamcd undialysed in the ^ J titrate 

menthol glucuromde At the same time a tube containing 0 1 p 
Towed a similar amount of undialysed calcium The third, or control tube, con 

1 * Vermculon, C W , ct al E\porimental urohthinsis \ On Iho stntc of cnlcium 
unne J Urol , 76 592, 1950 
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SOLUBILITY OF CALCIUM PHOSPHATE 
AS INFLUENCED BY PRESENCE 
OF GLUCURONIDE 



HENTHOU GUUCORONCE SOLUTIONS 

Fig 2 Graph showing aierage solubilitj of calcium phosphale in solutions of menthol 
glucuronide at different concentrations Solubiliti in water also giien as control 


Table 4 Menthol glucuronide a calaum "'complcicr" as determined by rapid dialysiB 


Initial Caldum 
nig % 

1 Final Calaum 

1 

H 0* control 

23 2 

[ trace 

Citrate tOO mg % 

[ 23 5 

I 5 1 

Menthol glucuronide 1 gm % 

1 22 9 

1 ® ^ 


Water solutions, all contaimng calcium, dial} zed against distilled water at pH 6 5 for 2 
hours 


taming neither citrate nor glucuronide, gat e complete dialj sis Thus 1 per cent 
glucuromde was about as effectite as 01 per cent citrate solution in impeding 
calcium dial 3 "sis 

Discus^on The solubihtj tests are sigmficant, we beheve, m that menthol 
glucuromde was the matenal nith which the solubilizing properties of the con¬ 
jugated glucuromdes tsere first desenbed by Xeuberg and Grauer at first 
prepared menthol glucuromde from the unne of rabbits fed menthol just as 
Xeuberg and Grauer had done but found that our matenal, nhen dissohed m 
yater, altered the pH to such an extent as to be out of the ph 3 'siologic range 
Pure menthol glucuromde nas then obtamed commerciall 3 " and the composition 
of the matenal confirmed b 3 ^ chemical analjsis We found that in concentration 
smular to that used b 3 Xeuberg and Grauer, its solubihzmg power was easil 3 - 
detectable though not stnkmg m magmtude These high concentrations, of 
course, are far bei ond those attainable ph 3 '^siologicall 3 At low er concentrations 
less and less solubihzation occurred At a concentration roughly eqmi alent to 
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what one might expect nath salicylate therapy the poMei of inci easing solubilit}'^ 
could not be detected bj'' the methods used The result, then, indicates that if 
sahcylate in stone disease works by ivay of the glucuronide mechanism, the sahcyl 
glucuromde is very much more powerful than menthol glucuromde from which 
the whole concept sprang 

The test employed here in studying solubihty is by no means thoroughlj'’ under¬ 
stood The precipitate foimed nhen phosphate ions aie added to a solution con¬ 
taining calcium ions Amnes in composition dependent upon seAmral factors, the 
most important of AA^hich is probably the hydi ogen ion concentration It is not 
oui purpose here to engage m a discussion of this subject since we hope in a future 
paper to considei this test in further detail "^Tule the Amlidity of the test might 
then be uncertain m relation to stone disease, it was, nonetheless, the very test 
used by Neuberg and Grauer that gaAm rise to the A\hole sahcylate concept 

The mechanism of solubilizing by glucuromde has been thought to be by 
complexing or perhaps chelating mth calcium thus reducing the etfective concen- 
tiation of the calcium ion The dialysis experiment suggests that some sort of 
complexing does indeed occui The simultaneous study Awth citrate is helpful 
m indicating the relative strength of those two substances as calcium binders 
The glucuromde A\as loughly about one-tenth as strong as the citrate The mech¬ 
anism for calcium binchng, whether simple complexing, chelating, or some other 
type of binding cannot be detenmned from this study 


HUMAN EXPERIMENT 


Methods Our purpose here Avas to deternune if admuustration of salicylamide 
results m a detectable difference m the solubihty of calcium phosphate m the 
uiine Tavo normal male subjects (V J aged 17, and V S aged 44) A\ere on an 
uniestncted diet and nater intake for the duration of the expeiiment lasting 4 
weeks Dunng this time, sahcylanude Aims given for penods of 2 da 3 ^s alternating 
AAuth penods AAuthout treatment of 2 or 3 days’ duration During the treatment 
periods 2 gm of sahcylanude Avere giAmn daily in divided doses Observations are 
aA^ailable from 6 treatment and 6 control periods until each subject 

A total of 20 urines from each subject were studied foi solubihty’^ dunng the 
inA^estigation, half while on treatment and half udule off treatment These sjicci- 
mens consisted of single Amidings obtained upon arising from sleep The expen- 
ment A\as arranged so that most of the specimens A\eie collected at the end of the 


tieatment or control periods 

On each specimen the calcium and phosphorus content was deteimined as 
well as the specific grainty and pH For study of the calcium phosphate solubihtj' 
tA\ o different methods u ere used The first method tv as the same as that desc ribe 
111 the preAuous section on menthol glucuromde solubilizing, using 1 ml each o 
0 1 molar calcium chloride and disodium hydrogen phosphate solutions to 10 m 
of mine The tubes A\eie shaken for 1 lioui, centrifuged for 5 numitcs, and filterc 
The pH, calcium, and phosphorus A\eie detei mined on the filtrate Tins test we 

haA e labeled the “precipitation test ” m 

The second test attempts to approach the saturation point from tlie j p 
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effect of salicylamide on 
glucuronide excretion 


MG,% 



DAYS 

Fig 3 Graph shoiving glucuronide concentrations (evpressed ns glucurono lactone) in 
urine with effect of administration of 2 gm /daj of salicjlamide for 2 dais Prompt rise 
and fall are demonstrated coincident mth treatment 


TiBLE 5 IntenmHeni administration of sahctjlamidc aicragcs of control and treatment periods 



Number of 

Unne ^o(ame 

int pH 

Urine 

calaum 

1 So)ub)ht> b> 
preapitation 

1 te»t 



ml 


me *4 

Ca mg 'k 

E\penment on t J 

1 




1 

Control 

10 

399 

5 48 

13 7 

41 S 

SaliLt latmde 

9 

442 

5 55 

11 4 

35 6 

Ei^ienment on V S 

) 

1 





Control 


515 

5 S5 

7 0 

30 4 

Sahc} lamide 

i 

531 

6 06 

4 2 

20 6 


direction Essentiallj it is a modification of the test desenbed b 3 ' Flocks'^ in 
irhich unne \i as shaken mth sohd calcuim phosphate This test has also been re- 
centl}' used bj Indrews et al'' The sohd material n e used n as actuallj" a pon der 
obtained bj gnndmg up a single large human bladder stone that on analysis n as 
composed of 22 per cent calcium and 14 6 per cent phosphorus In performing the 
the test 10 ml of unne nere shaken for 1 hour on a mechamcal shaker inth 30 
mg of the stone salt The pH, calcium, and phosphorus in the filtrate nei-e de- 
tennmed after shaking We ha\e called this test the “stone salt test ” 

Flocks, R H Prophiln\is nnd medical management of calcium urolithiasis the role 
of the quantiti and precipitabihti of the urinari calcium J Urol , 44 1S3, 1940 

'•Andrews, J C , Y arbro C L,Golbt,R U and Sell, I T Studies on the mechanism 
of formation of renal calculi, I J Urol , 73 930, 1955 
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what one might expect wnth sahcylate theiapy the poiiei of inci easing solubibty 
could not be detected by the methods used The result, then, indicates that if 
sahcylate in stone disease works by u ay of the glucuiomde mechamsm, the sahc}'l 
glucuromde is A^eiy much more powerful than menthol glucuromde from which 
the Avhole concept sprang 

The test employed here in studymg solubibty is by no means thoioughly under¬ 
stood The precipitate formed when phosphate ions are added to a solution con 
taimng calcium ions varies m composition dependent upon several factors, the 
most important of which is probably the hydiogen ion concentration It is not 
om purpose here to engage in a discussion of this subject since we hope m a future 
papei to consider this test m further detail While the A'^ahdity of the test might 
then be uncertain in relation to stone disease, it ivas, nonetheless, the very test 
used by Neuberg and Giauer that gave nse to the whole sahcylate concept 
The mechamsm of solubihzing by glucuromde has been thought to be by 
complexing or perhaps chelating wuth calcium thus reducmg the effective concen 
tiation of the calcium ion The dialysis experiment suggests that some sort of 
complexing does indeed occui The simultaneous study wuth citrate is helpful 
in indicating the relative strength of those twm substances as calcium binders 
The glucuromde was loughly about one-tenth as strong as the citrate The mech¬ 
anism for calcium bmdmg, whether simple complexmg, chelating, or some other 
tjyie of bmdmg cannot be detemuned from this study 

HUMAN EXPERIMENT 

Methods Our purpose heie was to determme if admimstration of sahcylaimde 
lesults m a detectable difference m the solubibty of calcium phosphate m tlie 
uiine Tw'o normal male subjects (V J aged 17, and Y S aged 44) were on an 
umestncted diet and wmter intake for the duration of the experiment lasting 4 
weeks Dunng this time, sahcylaimde was given foi penods of 2 days alternating 
Awth penods without treatment of 2 or 3 days’ duration During the tieatment 
periods 2 gm of sahcylaimde w ere gnmn daily m divided doses Observations are 
available from 6 treatment and 6 control penods with each subject 

A total of 20 unnes from each subject W'ere studied foi solubilit}' during the 
m\estigation, half while on treatment and half wlule off treatment These speci¬ 
mens consisted of single voidmgs obtained upon arising fiom sleep The experi¬ 
ment was arranged so that most of the specimens were collected at the end of the 
tieatment or control penods 

On each specimen the calcnmi and phosphorus content was deternnnecl as 
well as the specific graiuty and pH For studj"^ of the calcium phosphate solubilitj" 
tw o different methods were used The first method w as the same as that descrilied 
in the previous section on menthol glucuromde solubihzing, using 1 ml each o 
0 1 molar calcium chlonde and disodium hydrogen phosphate solutions to 10 ml 
of urine The tubes weie shaken foi 1 hour, centrifuged foi 5 nunutes, and filtere 
The pH, calcnmi, and phosphorus were determined on the filtrate This test we 

have labeled the “precipitation test ” ^ 

The second test attempts to approach the saturation point from tlie ojipos 
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EFFECT OF SALICYLAMIDE ON 

glucuronide excretion 

MG.% 



DAYS 

Fig 3 Graph showing glucuronide concentrations (e\pressed as glucurono lactone) in 
unne with effect of administration of 2 gm /dai of salicjlamide for 2 dai-s Prompt nse 
and fall are demonstrated coincident wnth treatment 


XiBLB 5 Intcrmitlent admtntslraUon of saltcylamide averages of control and ireatmcnl periods 


1 

\ umber of 
tests 

Unoc volume 

me pH 

Unne 

calaum 

Solubihtj b\ 
precipitation 
test 



mL 


mg 'll 

Ca mg % 

Experiment on \ J 
Control 

1 1 *’ 

399 

1 

5 48 

13 7 

41 S 

Salict lamide 

1 ^ 

442 

5 55 

11 4 

35 6 

Experiment on V S 
Control 

1 . 

516 

5 S5 

7 0 

30 4 

Salicx lamide 

1 10 

) 

531 

6 06 

4 2 

20 6 


direction Essentiallj' it is a modification of the test desenbed bj" Flocks'* in 
ivhicb unne t\ as shaken mth sohd calcium phosphate This test has also been re¬ 
cently used bj Ajidren s et al '* The solid material we used u as actuall 3 a pon der 
obtained b} gnnchng up a single large human bladder stone that on analj'sis uas 
composed of 22 per cent calcium and 14 6 per cent phosphorus In performing the 
the test 10 ml of unne u ere shaken for 1 hour on a mechanical shaker mth 30 
mg of the stone salt The pH, calcium, and phosphorus iii the filtrate u ere de¬ 
termined after shaking We have called this test the "stone salt teat ” 

'‘Flocks R H Prophi laxis and medical management of calcium urolithiasis the role 

of the quantitx and precipitabilitj of the urinari calcium J Urol , 44 1S3, 1!U0 

“ Andrews J C , Y arbro, C L , Golbt, R L and Sell, I T Studies on the mechanism 
of formation of renal calculi, I J Urol 73 930 1955 
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Glucurorude deteijtunations were done as an additional axpenment to see if 
pioper responses to salicylanude were being obtained Again the method of 
Dische nas used for these estimations 
Results With both experimental subjects good elevations m unnarj'^ glucu 
romde weie obtained on sahcylamide As shovm in figure 3, the glucuromde coii- 

SALICYLAMIDE GIVEN INTERMITTENTLY 
TO HUMAN SUBJECT (VJJ 

pH 

UNITS 



8 to 15 20 25 

DAYS 


SALICYLAMIDE GIVEN INTERMITTENTLY 
TO HUMAN SUBJECT (VS) 



I SAL I I SAL I IsalI IsalI |sal| |sal| 


CALCIUM IN 
i PBECIPITATION 

A tE.T /\ 


DAYS 

Fig 4 A, graph of experiment where salicjlamide was given intermittent!} to ^ 
showing no effect of treatment on solubilit} b\ "precipitation tost” or "stone salt tc^ 
No precipitate occurred at this point, under conditions of test, this particu ar mnip 

nns therefore “unsaturatcd ” v q Klmuinc 

B, graph of experiment ^\hcre salicjiamide was gucn intermittentlj to 

no effect of treatment on solubilit\ 
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Table 6 Selecting pairs of specimens inlh comparable pH* and arcraqing the rcsntls 



Unoe pH 

Urine caloum 

Solubi/it' b' 
precipJtaUon te<t 

i 


rogq 

Ca mg q 

Experiment on V J 


t ' 


G control tests ' 

5 41 

i ® i 

40 5 

6 salicx Inmide tests 

5 42 



Expenmenf on t S 

1 ; 

1 ® 1 

1 

6 control tests 


i ■ ^ ' 

27 3 

6 sahex lamide tests 


, 4 5 1 

! 24 3 


• To eliminate from this experiment the effect of pH on solubilitx, pairs of specimens 
nere selected from the control and treatment periods haxing almost identical pH (range 
0 05 pH units) Six such pairs were possible in each of the 2 test subjects 


tent of the unne rose prompth on administration of the drug and fell rapidh 
after its cessation 

Table 5 summarizes the other results obtained In the penods n hen sahet 1- 
amide t\as being gi\en, the axerage unne xolume, pH, and unne calcium lex els 
differed somexxhat from the control penods TMiether these changes are due to 
the drug is doubted, since no attempt xvas made to ngidlj control am of these 
factors tVhen the solubihtx studies x\ ere axeraged, it x\as found that no increase 
in solubihtx could be detected m the penods xxhile recemng treatment The 
test of solubihtj in xxhich the unne x\as shaken xnth stone salt is omitted from 
the table since the xanations were not as sigmficant as those found mth the 
precipitation test 


From the graphs (fig 4) it is stnkinglx exndent that the solubility by the pre¬ 
cipitation test IS closelx related to the pH of the urine specimens, the more 
acid the unne the greater the solubihtx The stone salt test gaxe results in 
which the filtrate calcium usually corresponded clo'^elx xnth the onginal unne 
calcium The fluctuations found xvith the precipitation test were much more 
marked and almost alxiaxs m relation to the unnarx pH Phosphorus determina¬ 
tions, though done m all these studies, are not desenbed They paralleled the 
calcium changes but m a less stnking manner It is interesting to note that the 
solubihtx by the precipitation test is alxiaxs much higher than that of the stone 
salt test 

From figure 4 it is quite exident that pH play s a x eiy important role m deter- 
mimng the amount of calcium that xnff remain m solution bi the precipitation 
te^ But ance the pH xaned considerably from day to day, a benefit from sali¬ 
cylate could be masked by adxerse pH changes The results xxere therefore ana- 
Ix zed by pairing all possible data from the control and treatment penods in xx hich 
the pH of the ^ecimens xxere identical or almost so (xxithm a range of 0 05 dH 

S f S ^ubjeef as shoxx-n m 

table b Here, of cou^, the ax erages of the pH in the control and sahci lamide 
penods are practical y identical so that pH influence is ehmmated Wi h^ne 
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betMeen the averages on saliC 3 lamide and those uhen no treatment being 
gi\en 

Discussion This experiment attempted a more direct attack on the question 
Does sahcjlate increase the solubilitj’" of calcium phosphate in the unne? It was 
hoped that bv alternating treatment and control periods the other canables 
that influence solubihtj' would a\erage themselves out We were only partlj 
successful in this regard We belie\e, howe\er, that an}' sigmficant effect of 
saliC3damide therap} would ha\e become e\ident 

Of the two tests for solubiht} used, the precipitation test seemed to give 
much more useful information With both tests we foimd that the calcium deter- 
nunations in the filtrate w ere more useful than the phosphate though much more 
labonous This is in part due to the fact that unnar} phosphorus is ahead} pro- 
portionatel} much higher than the calcium and therefore the changes are much 
less marked 

The most stnking alteration in solubiht} was found due to differences in pH 
This sen es to substantiate the i ahdit}' of the test since the influence of pH on 
calcium phosphate solubiht}' is well knoivn But at the same time uncontrolled 
1 anations m pH nught possibly mask an effect by sahcylate The techmque of 
painng w as therefore resorted to in w hich the pH of the members of each pair 
was identical HTien this was done, no benefit from sahc}lamide could be de¬ 
tected 


SCWrUARY 

Xeuberg and Grauer, using menthol glucuronide as the test matenal, reported 
that the presence of glucuromdes increases the solubihty of calcium phosphate 
Using this finding, Pnen and Walker ha\ e suggested that sahc} late adnnmstra- 
tion may be beneficial in patients with urohthiasis since ‘sahcylate is excreted in 
part as conjugated glucuromdes The experiments here reported were done to see 
if confirmation of this concept could be obtamed 

In the first expenment rats with foreign bodies m the bladder were used to 
stimulate stone formation Feeding of aspirm failed to inhibit stone growth, but 
it was found that rats do not excrete sigmficant amounts of admimstered sab- 
cylate as conjugated glucuromdes Therefore, isobomeol, a known augmenter 
of glucuromde excretion was tried Again no impedence of stone formation oc¬ 
curred 

In the second expenment the onginal observations of Xeuberg and Grauer 
on menthol glucuromde solubihzmg were extended to include concentrations at 
more ph} siological levels 'UTule their onginal obsen ation wnth high concentra¬ 
tions could be confirmed, the solubihzmg power of this matenal was barel} 
detectable at glucuromde concentrations comparable to those that could be 
expected from sahc} late adrmmstration 

In the third experiment sahcylamide was intemuttentlj^ administered to 2 
normal human subjects The unne was studied for calcium phosphate solubihtv 
by two ddferent methods Xo difference was foimd between the unnes obtained 
diinng treatment and those obtained in the intervals between treatment 
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RENAL .LRTERY ANEURYSM REPORT OF 12 CASES, TWO 
TREATED BY EXCISION OF THE ANEURYSM AND 
REPAIR OF REN.AL ARTERY 

ET.GEXEF POET\SSE 

from (ho Dtparlmcnl of I roloou The Clrrtlond CJiitio foi<nrfn(ioii and The 
FranI E Buntt Eduiational In>:ttlutc CIcrtland Ohio 

Aneun sm was the first disease of the renal arten to be recognized but there 
are comparatu eU few reports of its occiinence The freciuenci of renal arterv 
aneurisni at autopsi has been estimated a« 1 in 11 100 (0 01 per cent) eases ' 
but It IS imhkeh that this represents the tnie incidence of the disease because 
small aneun sms are not readih recognized at autopsi Abeshouse* in 1951, 
reported that 115 cases including two of his own had been recorded Since then, 
14 more eases have been reported ' * bringing the total to 129 It is the purpose 
of this paper to present the findings in additional 12 cases that hat e been seen 
since 1952 

Aortcgrapbi now provides the urologist mth an accurate means of diagnosis 
of renal arten aneun sm and with modem techmques of artena] suigien, it is 
probable that mant more cases will be recognized and treated successfiiilv Hon - 
ever no matter how rare the disease if it is curable it is important to recognize 
It 

Read at annual meeting 'vonh Central Seition of tmencan Urological ts'ociation 
Cleveland Ohio October 3-5 1*150 

‘ von Ronnen J R Roentgen diagno=i=s of calcified aneurt 'ins of splenic and renal 
anene? \cta radiol , 39 3^5-103 1053 

tbe-hou^e B S Aneun'in of renal arter\ report of 2 ca^^es and revievr of literature 
Urol A Cutan Rev , 65 -151-463 1951 

' Burhet J A Sacciform aneur\'m of renal arier\ Am Surg 18 457-473 1Q52 
* Hack R B Rupture of aneun =m of left renal arteri during pregnanct Am J Ob=t 
& Gvnec 65 1142-1145 1053 

^ Baker B J and Hucklebern ^ I Ruptured intrarenal aneur\<m J L rol 70 
20-25 1053 

‘ Chamberlm H A and Hot enanian M S Aneurt sm of acces^on renal arter\ J 
Urol 69 362-365 1053 

Antipa M A Aneur^~m of renal arter\ Stanford M Bull 12 S5-S0 1054 
‘ Goldfarb AI and Tankin L Aneurism of renal arten case report Sinai Ho'o J 
3 42-46 1054 

•Begner J A Aortographi in renal arten aneun sm J Urol 73 720-725, I055 
“’Baunj B and Bentzell R A Renal arten aneunreport of 2 cace^ Guthrie 
Chn Bull 26 171-177 IO56 

“Pastor B H Mierson R AI Bohl G T andRotu-e P A Hvpertension is'Ociated 
'With renal <\ner\ nneur\=m and irheAed b\ nephrectomA \nij Int Med 42 1122-1130 
1^55 

■-Nesbu R M and Crenshaw B B Aneun sm of renal artcr\ J Urol 76 3SO-3S3 
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PATHOLOGIC FINDINGS 

Of the 12 patients in this senes, seven had saccular aneurisms (one had mul¬ 
tiple saccular microaneui 3 ^sms associated inth partial stenosis of the renal ar- 
teiy), three had poststenotic oi jet aneui^’’sms, one had a noncalcified fusiform 
aneurj'sm, and one had an arteriovenous aneurysm 

The type of aneurj^sm most frequent^ found in the renal arterj'^ is the saccular 
aneurysm (fig 1, A) This is a true aneurysm because its vail is made up of one 
01 more coats of the renal aiterj'^ It is a localized dilatation or pouchmg that 
may occui anyvheie along the renal artery, but it is often found at a pomt of 
bifui cation It is generall 3 ’' accepted that these aneur 3 ’^sms result from congemtal 
defects in the elastic tissue of the medial coat of the arter 3 '’ at the point of bifur¬ 
cation The 3 ’^ usuall 3 ’’ are fiom 1 to 4 cm in diameter, but ma 3 ’^ be larger The 
aneur 3 ’’sm eventuall 3 " undergoes extensive arteriosclerosis and becomes calcified, 
producing the t 3 'pical opaque, ringhke shadov near the hilum of the kidney on 
plain loentgenogiams of the abdomen (fig 2, A) Inflnmmator 3 ’- lesions of the 
renal aitei 3 ’^ are an infrequent cause of aneur 3 "sm - 

Seven of the 12 patients m this series had saccular aneurysms, all but one 
were calcified One of these seven patients had aneurysms of both renal artenes 
and also multiple aneurysms of the splenic arter 3 " (fig 2, A and B) Tv o other 
patients each had a saccular aneur 3 '^bm of the left renal artei^’- associated vith a 
sunilar aneur 3 ’^sm of the splenic artei 3 ' (fig 3) Three patients each had a single 
laige aneur 3 ''sni of the renal artei^’- The seventh patient, a 30 - 3 mar-old voman 
\Mth benign h 3 T 3 ei’tension of three 3 ears’ duration, had multiple noncalcified 
saccular microaneur 3 "sms associated vnth partial stenosis of the renal artery 
and tvo of its blanches In this patient it is beheved that degenerative changes 
of the elastic tissue and media were important m the pathogenesis of the micro- 
aneuryrsms 

An unusual t 3 q)e of aueur 3 '^sm know n as a poststenotic 01 jet aneurysm^* results 
from partial obstniction of the lenal artery by an artenoscleiotic plaque (fig 1) 
C) It is similar to the jet aneur 3 ^sm that often is found just distal to the coarcted 
segment of thoracic aorta It is beheved that the arteriosclerotic plaque causes 
stenotic blood flov and deflects a jet stream of blood agamst the artenal vaO 
The aiTery is thereb 3 ’’ weakened, and degenerative changes occur in the media 
of the blood vessel, asymmetncal dilatation, in the larger aneurj^sms, occurs 
and may mvolve a considerable length of the renal artery’^ (fig 4) During the 
past 4 years, many hy^pertensive patients hare been studied by'' aortogiaphy 
and three have been found to have this type of lesion of the renal artery A num- 
bei of othei hypertensn e patients mth renal artery'^ stenosis have shovTi a sjmi- 
metrical but smaller poststenotic dilatation 

Of the remaimng 2 patients, one had a laige noncalcified fusiform aneuiysm 
of the renal artery occurring at the renal hilus in association ivith an extensive 

1 * Poutasse, E F and Dustan, H Urologic causes of hj'pertension I H 3 -pertension due 
to renal artery lesions Clei eland Clin Quart , 23 3-15, 1056 

» Gross, H E Surger} of Infancj and Children Philadelphia W B Saunders , 

1953 
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Posl-stenotic orJft Anfufifsm 
The stenosis causes renal 



hj*pemephroma (fig 1, B) In this instance the arterv was dilated to form an 
aneun sm approxunateh 3 hi lY? cm This dilatation is another type of true an- 
eun sm and is differentiated from the saccular aneurj'^sm because a segment 
of the arterr is mvoh ed m the dilatation It is probable that m this patient the 
mcreased blood demands of the tumor were important m the pathogenesis of 
the aneurism 

The twelfth patient m this senes had a large artenoienous ancuri/sm at the 
pomt of hgature of the renal pedicle after nephrectomy (fig 1, D) This ti'pe of 
aneuri'sm is an abnormal commimication between the arten and i ein and prob- 
ablj anses from simultaneous laceration of the adjoinmg i essels (fig 5) 

A false aneurijsm of the renal arten is defined as an aneurysm whose wall is 
made up of tissues ongmatmg outside the renal arten (fig 1, -E^ It actuallj^ is 
a hematoma with artenal conunumeation and results from spontaneous or trau¬ 
matic rupture of the arten 


SYUPTOIIS IND Sicys 

Onlj tn o of the 7 patients inth saccular aneurv sm of the renal artery had sjm- 
toms referable to the aneun-sm These 2 patients had intemnttent upper abdom¬ 
inal pain The patient inth multiple noncalcified nucroaneurj sms associated 
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Fig 2 1, multiple saccular aneurysms of splenic and renal arteries in 67-j ear old 
Faint ring shndoi\ overlies infundibulum of upper calj\ of left kidney, aortogram, , r 
vealed this shade'll to be part of a saccular aneurjsm 



Fig 3 Saccular aneurisms of left renal and splenic arteries (see arrows) m 47 jear old 
voman Note calcific change in the -nail of each aneurjsra 

uuth partial stenosis of the leiial artery had asymptomatic hjTiertension, but 

the othei 6 patients had normal blood piessure noststenotic or jet 

All thiee of the patients ivith arteriosclemtic plaques and postet 

aneuiysmal dilatation of the renal arteiy had 

tiente had the malignant hjiiertensive syndiome, and aortog P 3 
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Fig 4 Poststenotic aneurj smal dilatation of left lennl arter\ in 32 j ear old man mth 
malignant hi-pertension Point of stenosis (arteriosclerotic plaque) is indicated bj arrow 
Coiled splenic arterj is superimposed on renal arterj Right ladnei circulation is filled, 
but column of contrast medium in left renal arterj has just reached renal hiluni This in¬ 
terference with renal blood flon simulates Goldblatt clamp and produces renal ha-perten- 



Fig 5 -tjrterioaenous aneur\sm of left renal arterj and vein (postnephrectom\ ) Dilated 
renal vein is faintlj outlined and is superimposed on renal arten 

t eaJed that the artenal lesion tt as the probable cause of the hj^iertension That 
opinion was confirmed in each case when nephrectomj^ resulted m ret ersal of the 
mahgnant hypertenat e sjuidrome The third patient had bemgn hj-pertenaon 
and a calcified saccular aneun sm of the nght renal artery Aortography revealed 
a dilatation of the mam branch to the upper pole of the opposite ladnej', pre¬ 
sumably a poststenotic aneurj sm (fig 6) 

The patient with the noncalcified fusiform aneurj sm associated with a large 
renal tumor had no renal sj-mptoms Routine roentgenographj of the chest re¬ 
vealed a sohtarj pulmonarj tumor which was excised and proved to be metastatic 
renal cell carcinoma Intravenous urographv then revealed the source of the 
tumor 

The patient with the artenov enous aneurj sm had no sjmptoms referable to 
the lesion The mtem heard a loud bruit or murmur ov er the lower left chest 
which was loudest over the old nephrectomv scar The tentative diagnosis of 
aneurj sm was later confirmed bv aortosraphv 
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Fig 6 Saccular aneur\sm of right renal arter} and poststenotic aneur^ smal dilatation 
of upper branch of left renal arterN in 42-\ear old woman who has benign hj’pertension 

Other authors - " “ have sti essed that abdominal pam, hematuria, and pal¬ 
pable mass aie common sjTnptoms and signs, but patients wnth these findings 
usually have a false or ruptured time aneurj^sm An mtrapehuc or intrarenal 
ruptuie of an aiteiy or a tme aneurysm mil produce massive hematuria 

DIAGNOSIS 

1 he most consistent roentgen sign of saccular aneurysm of the renal aner}’' is 
the calcified iingbke shadow which is usually near the hilum of the affected kid¬ 
ney (fig 7) This sign w as present m sl\ of our 7 patients hanng saccular aneu- 
lysm In three of the patients, multiple calcified aneurysms were identified in 
the splemc and renal arteries The large artenovenous aneurysm, the fusiform 
aneurysm in the patient with tumor, and the poststenotic or jet aneuiysms had 
no calcification wnthm their walls Aortography is the onlj’’ means of demon¬ 
strating these types of aneurj^sms 

The most accurate means of establishing the diagnosis is by translumbaraortog- 
raphj^ Aortographj'^ was earned out m all 12 patients of this senes wathout 
comphcation and mth adequate demonstiation of the source of the aneurysm 
In some instances only partial filhng of the aneurysm occuired, probably be¬ 
cause of the thick wall of artenosclerosis or the presence of orgamzed blood clot 
in the aneurv'sm 

It IS interesting to note that four other patients had opaque, incomplete nng 
shadows close to the lenal hilura which simulated aneurysms These ranged m 
diameter from 1 to seveial centimeters Aortography show'ed clearly that these 
lesions were either small calcified aitenosclerotic plaques in the wall of the renal 
arteiy or longitudinal plaque formation along a tortuous branch of the renal 
artery, mthout encroachment of its lumen (fig 8) It is important to differentiate 
arterioscleiotic plaque formation in the wall of the renal arteiy fiom aneurysm 
because of the gieat diffeience m treatment and prognosis This can only be done 
by aortography 

The roentgen differential diagnoses of calcified aneurysm of the renal artery, 
as hsted by von Ronnen,' include 1) calcified aneur 3 mm of the splemc, hepatic^ 
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pancreatic, and mesenteric arteries, 2) renal calculus, 3) gallstone, 4) calcified 
lenal cyst, 5) calcified mesenteric lymph nodes, and 6) calcifications in tumors 
of the kidnej'’ and calcified tuberculous foci in the kidney In most instances, 
honevei, the loentgen diagnosis of calcified aneur 3 '^sm of the renal artery pre¬ 
sents no difficulties 


TREATMENT 

Of the 7 patients mth saccular aneurj^sm, four undera ent nephrectomy, two 
had excision of the aneurysm and repair of the artery, and one received no specific 
treatment Of the 4 patients n ho underw ent nephrectomy, one, the patient who 
had bemgn hypertension 'mth multiple microaneurysms and partial stenosis of 
the lenal artery, had relief of h 3 y»ertension after nephrectom}'^ (average blood 
pleasure 180/110 mm Hg pieoperatively, and 120/80 mm Hg four months 
postoperatiimly) Tuo patients each had simultaneous left nephrectomy and 
splenectomj’- because of saccular aneuij^sms of both renal and splemc artenes 
One of tliese patients died on the fourth postoperative day of encephalomalacia 
and pituitarj'^ neciosis from probable internal carotid thrombosis occumng 2 
days before death, and the other is veil 3 3 'eais postoperativelj'^ The fourth pa¬ 
tient who undeiweiit nephrectom^'^ foi a large painful aneur 3 ’^sm is veil 2 years 
after operation 

In the 2 patients vlio vere treated bj”- excision of the aneurysm and repair of 
the lenal aiterj'^, the opeiative procedure invoked careful dissection of the renal 
aiteiy to denionstiate the origin of the aneui^'sm In each, the aneurysm was 
more than 2 5 cm in diameter After application of an artenal clamp to the 
proximal renal artery, the aneuiysm is excised bj’- cuttmg its neck vhere there 



Fig 9 4, anatomic demonstration of aneurism (see aortogram, fig 6) * 

renal pelvis and vein B, aneurjsm and all branches of renal arter}" are expose “ ? 
drawing demonstrates thick arteriosclerotic nail of aneurjsm but its neck is no in 
C, one distal branch is ligated and aneurism is excised at its neck D, repair 
(see aortogram, fig 11) 
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Fig 10 .- 1 , anatomic demonftration of site of aneu^^^m shown in fig i B, small distal 

branch is hgated and proximal arteri clamped before excision of aneum sm C and D, re¬ 
pair of arten and restoration of circulation 

IS no palpable endence of calcified artenosclerosis (figs 9 and 10) After tbe re- 
mo\ al of the aneurrsm, the defect m the renal arten is closed b\ a simple mnning 
artenal suture The clamp is then remo\ ed from the renal arten and anx points 
of leakage are qmckly repaired b\ additional sutures In both patients, it ivas 
necessarv to dmde and hgate a small branch on the distal side of the aneurrsm 
■vrhich supphed onlt a small proportion of the renal circulation the other distal 
mam branches remamed mtact There were no postoperatix e comphcatious from 
this procedure In both patients, postoperatii e urographr showed normal renal 
function, m one, translumbar aortographi two weeks after operation demon¬ 
strated restoration of normal renal circulation (fig 11, A, B) Three other authors 
IS 18 r bale reported successful resection of small arteries containmg an aneu- 
rx sm with preservation of the kidnei, but there is onlv one prenous report of 
excision of the aneun-sm and repair of the artenal wall 

The seventh patient, a 6S-vear-old woman has multiple calcified congemtal 
aneurx sms of both renal artenes and the splemc arterv, and has had no specific 
treatment 

Two of the 3 patients with poststenotic or jet aneun sm underwent nephrec- 
tom\, both had mahgnant hvpertension and both had rermsaon of the malignant 
svndrome postopemtivelv One of these 2 patients, a 65-t ear-old man, had 
spontaneous rupture of the abnormal arterv fit e davs after the lesion bad been 

“ Mathf, C P tneun sm of renal arterv, report of five cosei, one treated bv resection 
of aneurvsmal sac without sacrificing kidnev J Urol , 60 513-551,194S 

Puigvert Gorro, -V and Cols Baques -1. Ameunsina de la arteria renal Vreh espafi 
urol 3 203-210, IO 47 , cited bv \ntipa 

^ Orth, 0 Em Fall von Traumati'chen Aneum sma Usw Deutsche Ztschr 1 chir 
161 272, 1910 cited bv Antipa ' 

“Callahan, tv P and Schdtr F H Aneurism of renal arten Surg Gvnec A Obst 
43 721-i2S lQ2t> 
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Fig 11 4, right renal arterj and 5, intravenous urogram 2 weeks after excision of sac 

cular nneur^sm (see figs 6 and 9) Ilound, intenseh opaque shadow in lower branch is 
artifact due to angulation of vessel 

demonstrated tianslumbai aortography' (fig 12) Emergency' nephrectomy 
resulted m remission of the mahgnant hy'pertension Three y'ears postoperatively 
the patient is asy'mptomatic and has moderately' elet ated sy'stohc but normal 
diastolic blood pressure The third patient mth poststenotic aneurysm (fig 6) 
IS under medical antipressor therapy' for hy'pertension 6 months after successful 
excision of the congemtal aneury'sm of the opposite lenal artery Surgical treat¬ 
ment of the remammg aucury'sm is under consideration 

The patient u'lth the renal tumor and the noncalcified fusiform aneury'sm 
undeiuent nephrectomy' but died 6 months later of metastasis The patient 
with the large arteriovenous aneury'sm had uiiei'entful excision of the lesion 
transabdommally' inth dii'ision and ligation of the renal artery' and vem sepa¬ 
rately' 

It IS widely' known that aneurysms of the renal artery' may impture and cause 
the patient’s death - Most if not all mstances of rupture, however, have occurred 
m patients hai'mg noncalcified anemy'sni of the lenal artery, as m the interestmg 
case leported by' Pastor and associates “ In this senes of 12 patients, rupture 
occurred m only' one—the elderly hy'pertensive patient haiang artenosclerotic 
plaque and poststenotic dilatation of the left renal artery It is beheved that sur¬ 
gical treatment is unnecessaiy' m nonhy'pertensive patients hai'mg small (15 
cm 111 diameter oi less), asy'mptomatic, calcified aneuiysms, and is advisa e 
m patients hanng large aneuiy'sms, especially' m those vho also have symp 
toms or hy'pertension hlultiple calcified aneury'sms of leual, splemc, or ot er 
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Fig 12 Arrow indicates site of stenosis of left renal artery and poststenotic aneurismal 
dilatation in 65 jear old man with malignant hjpertension Spontaneous rupture occurred 
5 dajs after aortogram had been made Emergencj nephrectom 3 was performed and pa¬ 
tient has been well for past 3 jears Sistohc pressure is moderatelj elevated, but diastolic 
pressure is normal 

major mtra-abdoimnal nrtenes are a contraindication to surgerj”^ unless sjmip- 
toms occur Noncalcified aneurj’^ms, particularly those associated mth hj'per- 
tension, should be corrected by nephrectoni} oi appropnate arterial surgery' 

CORCLUSION 

Renal arterj^ aneurj'sms probably are more common than autopsj or chmcal 
reports hate hitherto indicated Smce 1952, 12 patients were obsened mth 
\ arious tj^ies of renal arterj’^ aneurj’^sms Set en of these patients had saccular 
aneurj'sms (one had multiple saccular rmcroaneurj'sms associated tnth partial 
stenosis of the renal artery), three had poststenotic or jet aneurj'sms m associa¬ 
tion tnth hypertension, one had a fusiform aneury sm in association tnth a hyper¬ 
nephroma, and one had a large artenot enous aneurj'sm 

Aortography is a taluable means of estabhshing the diagnosis of aneuijsm 
and of differentiatmg calcified artenosclerotac plaques tnthm the wall of the 
renal artery^ Aortography also has prot ed of t alue in the demonstration of un¬ 
usual noncalcified ty^ies of renal artery aneury sm m hyqiertensit e patients 
Excision of the aneury sm and repair of the renal artery tt ere performed in ttt o 
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of the patients having congenital sacculai aneuiysm, postoperatively, normal 
lenal function vas demonstrated in each It is believed that large, symptomatic 
aneuiysms, especially in hypertensive patients, should be treated by excision 
or nephrectomy, ■whether calcified oi not Small, asymptomatic, calcified aneu 
i^mms m nonhypertensive patients probabl}’^ con be followed wathout surgical 
treatment 


ADDENDUM 

Since this manusciipt was submitted, the following miportant report has been 
published Davidson, R C and Coe, J I Renal artery aneurysm causing ma 
hgnant hypei tension Minn Med , 39 071-674 (Oct) 1956 
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EXPERIAIEXTAL rEETEROXEOCYSTOSTO:^!!' BY 
^LVTfflSEX TECHXIQl'E 

JACKX TAA*LOR knd WILLLANI S J\SPER 
From Dcparlmrnt oi Uroloou Collcoe of Medicine, Ohio S(ale L inrfrj.P/ Cohnnbut Ohio 

Anastomosis of the ureter to the bladder under ideal conditions, in the hands 
of most urologists is successful and mthout stneture formation Howet er, these 
same anastomoses mav be unsuccessful later due to comphcations that result 
from reflux of bladder urme up the reunplanted ureter Xoiie of the methods of 
ureteroneoevstostomt note m common use can consistentlv guarantee a “reflux- 
proof” anastomosis Searchmg for a neu method of ureterot esical anastomosis, 
•n-hich could consistenth pret ent reflux, we decided to tn-thetechmquelMathisen* 
described in 1953 for ureterocohe implantation His techmque, designed to pre- 
1 ent ureteral reflux of colomc contents consisted of fomung an mtracolomc pa¬ 
pilla composed of a full thickness flap of bowel wall wrapped about and sutured 
to the mvagmated ureteral stump with the new ureteral orifice then bemg at 
the apex of this papiUa He reasoned that such an anastomosis would pret ent 
reflux smee the ureteral stoma could not dilate as the bowel became distended and 
that theoreticallt too, the same mtracolomc pressure would press the nipple or 
papilla against the bowel wall and close the lumen of the ureter 
Xearh two t ears ago we started to use the Mathisen techmque m ureteroneo- 
exstostomy m dogs It is of practicular mterest to mention now that while our 
studv was m progress Hill Dodson and Hooper^ reported their results of this 
same work, Smee their methods and their results t aned from our own a bnef 
summan of then work is m order Thev used the Mathisen techmque m uretero- 
1 esical anastomosis S tunes m G dogs, and m each case, the bladder flap mcluded 
all lavers of the bladder n all They then abandoned this procedure because m 
then dogs, when sacrificed 3 months later the mpples had disappeared Thev 
did mention a persistent 2 mm mpple m one case Thev reported on 2 additional 
cases usmg a modified Mathisen techmque wherein the bladder flap was com¬ 
posed of onlv the bladder mucosa with resultmg good 6 mm mpples Howet er, 
thev did not recommend this procedure as it was apparentlv techmcallv difficult 
Our own results obtamed bv the standard :Mathisen techmque hat e been um- 
formlt successful and later m this paper, companson of our methods with those 
of Hill, Dodson and Hooper will I think clanfv the difi’erences noted in the 
end results 

Read at annual meeting, Xorth Central Section of American Urological Association 
Cleveland Ohio October 3-5 1956 

' Mathi=en WiUi A new method for ureterointe^tinal anastomosis Sure G\-npc A 
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= Hill J E Dodson, A LJr and Hooper J AV Jr Experimental ureteroneocisto^ 
tomi using nipple anastomo«i= technique J Urol 74 506-600 1065 
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MATKinALS AM) ‘MKriJODS 

Eight ff'male dogs uoro used in this fctudy In earh dog, left ureteroneoc 3 fitos 
tomj' Mas done In seven, the iMathisen technique was u'^ed and in 1 dog, a fish 
mouth tj'pe of anaslomosis was made for comparison Preoperativel^q under 
intravenous nembutal anesthesia, f j'stograms were normal and without evidence 
of ureteral reflux Intravenous pyelograms were also normal 
At operation, again under intravenoas nembutal ane.sthesia, a left longitudinal 
rertus innsion was made and the left ureter and the bladder exposed intrapen 
toneallj’’ 'I'he left ureter w as divided near the bladder and the distal stump ligated 
with a single 2-0 plain catgut tie A full thickness flap of the bladder (fig 1) "a.s 
then made on the dome or left latcial wall, wherever it seemed most accessible 
for the ureter, and with the I)a=e of the flap tephalad 'J’he ureter was then sutured 
to this flap with interrupted 5-0 eliromic catgut sutures and then the finiEhed 
nipple tuf kc>d intrar esic alljq and the remaining defect in the bladder clo'cd on 
the outer surface with interrupted 2-0 chromic catgut sutures No drains or in 
dwelling catheters were used 



Fig 1 A,li,C, locttUon und formation of Atatliifien ureterovesical anastomosis as viewed 
cxtravesir allj JJ, finistiocl intravesical nipple 
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RESULTS 

Postoperativeb all of the dogs did iiell In the first 2 cases, using the INIathisen 
technique, complete obstruction at the site of anastomosis occurred mth re¬ 
sultant bj dronephrosis (table 1) This uas probablj due to the use of too many 
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Outline of flap 
Incision 



Fig 3 Hill, Dodson and Hooper application of Mathisen technique in ureteroneocjs- 
tostomj Reprinted bj courtesj of authors 

sutures, as it did not occui in subsequent cases i\hen the number of sutures used 
as mimmised In the third dog, the fish-mouth techmque iras used In the re- 
maimng 5 dogs, again the Mathisen technique iias used and the end results were 
good In none of these dogs, and mdeed in the dog with the fish-mouth technique 
too, there ii as no endence of reflux on cystogram or 20-mmute delayed cj^o- 
grams made 3 months after operation A*or was there any endence of reflux when 
the dogs were sacnficed and the bladdeis weie forcibly distended and the cut 
ends of the lower ureters obsen^ed 

The dogs were sacnficed from 3 to 7 months postoperatively for an average of 
5 5 months AU ureteral onfices m the successful cases accommodated a 4F ureteral 
catheter with ease and the uppei unnarj'^ tiact on the side of operation was nor¬ 
mal The papillae, or mpples, formed in the successful cases noth the Mathisen 
techmque vaned from 4 to 15 mm when measured from the base of the mpple 
to the tip (fig 2, A) The average was 7 4 mm A 1 mm mpple was observed in 
the dog done mth the fish-mouth techmque 

Microscopic sections of the anastomotic sites were made m the 5 successful 
Mathisen-type anastomoses As can be seen m figure 2, B, the mpples were com¬ 
posed of healthy bladder and ureteral musculans bearing the same relation as 
v hen onginallj'’ anastomosed 


DISCUSSION 

We beheve that good mpple formation persisted m our successful cases usmg 
the i'lathisen techmque because there nas no tension on the ureter at the site 
of leimplantation Hill et al carried out the same IMathisen techmque (fig 3) 
but their site of anastomosis vas just aboie the tngone mth the base of e 
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bladder flap caudad Such au anastomosis, as depicted iii their o\\ n illustration, 
of necesslt^ would require increased ureteral length o\ er that n hich pre\"iouslj 
uormalh existed We behe\e that failure of persistent lupple formation in their 
cases ^ as due to ureteral tension and retraction HilP has mentioned the possi- 
biht} that the large bladder muscle bundle attempted to regain its normal con¬ 
tour, and m so domg, caused retraction The fact that the} noted 6 mm mpple 
formation in 2 dogs nhere the flap consisted of oufx the bladder mucosa lends 
credence to this theon 

We are n ell an are of the fact that there n as no e\ idence of ureteral reflux in 
the dogs mthout mpple formation, as n ell as m dogs mth good nipple formation 
Howeier, it nould seem that m actual practice lesultant nipple formation at the 
site of anastomosis is desirable and that the added support of functioning bladder 
muscle about the chstal ureter maj contribute some sphmcter-hke action "Vf e 
hai e not as j et made application of this technique m human beings and cannot 
forecast the end results 


SUXQLXRT 

Application of the iMathisen techmque to ureteroi esical anastomosis in dogs 
is presented 

The results of the expenmental use of the IMathisen technique in nreterone- 
ocistostomi m dogs were generall} good, with good nipple formation 

® Dodson, A I, Jr Personal communication, 1956 
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ILEAL BLADDER SUBSTITUTION AN ANALYSIS OF 78 CASES 

JUSTIN J CORDONNIER 

From the Division of Urology, Department of Surgery, Washington University School of 

Medicine, St Louis, Mo 

Ileal bladcJei substitution as a means of urinary diveision was adopted on 
oui service j^eais ago Peisonal obsei vation of several patients on vhom this 
procedure had been peiloimed led us to believe that it presented some very 
definite adimntages over ureterosigmoidostomy^or ureteiointestinal anastomosis 
into an isolated rectal segment The thiee pimcipal advantages vere an al 
most complete absence of hyperchloremic acidosis, a markedly reduced incidence 
of iiiinary sepsis, and a greatei freedom foi transplantation of hydionephrotic 
uieters Subsequent follownip evaluation of 78 cases performed duiing the ensu¬ 
ing penod nould seem to confirm these advantages 

The operation v as performed in conjunction inth total cystectomy for car¬ 
cinoma of the uimary bladder in 37 cases, m most instances as a one-stage pio 
cedure Palliative diveision vithout cystectoni}^ vas accomplished in 15 cases 
The procedure was utilized for revision of post-cysteetomy ureterosigmoidostomy 
because of progressn’e loss of renal function in 4 cases The operation was per¬ 
formed foi bilateral ureteral scarnng following ladiation theiapj' for carcinoma 
of the ceivix m 7 cases and foi non-mahgnant disease in eighteen The types of 
non-mahgnant disease aie listed m table 1 

It IS interesting to note that in the non-mahgnant disease category four of the 
patients had pnoi uretei osigmoidostomy foi exstrophy and one had a Boyce- 
Vest proceduie In 7 cases uimary diveision to an ileal segment w as accomplished 
where a peimanent neuiogenic disease of the bladder existed, and m four of 
these patients there was already advanced hydionephrosis In the other three, 
the isolated ileal segment was anastomosed directly to the bladder wnthout 
reimplanatation of the ureteis There was no operative mortaht}'' in the non- 
mahgnant disease category, and wuth one exception, all aie surviving This 
patient had extremely adimnced renal disease prioi to the original surgety 
An evaluation of early and late complications is of value in determining the 
practicahty of a proceduie of this type Obiuouslj'’, a consideiable amount of 
surgical technique is invohed in establishing the isolated ileal segment and 
accomphshing the ureteroileal anastomoses Complete farmliarit 3 ^ w ith the tech- 
mcal aspects of the procedure is essential Even with meticulous attention to 
detail, a certain number of complications are inentable Oui early compli¬ 
cations are listed in table 2 In 48 cases, W'ell over 50 per cent of the total, no 
immediate postoperative complications of sigmficance occuiied and the con¬ 
valescence was completely without major incident Wound dehiscence occurred 
m a sui prisingly high percentage of the cases This complication seemed to occur 
in spite of unusually careful attention to wmuud closure including the use of 
wore sutures Electrolyte disturbance and uiemia were present m 3 cases These 

Read at annual meeting of North Central Section of American Urological Association, 
Cleveland, Ohio, October 3-5 1956 
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ILEAIi bladder substitution 

Table 1 Types of non inahgnant disease 

Revision of u^eteros^gInoldostom^ for e^st^oph^ 

Revision of Boice-\ est procedure for evstrophi 
Evst^opb^ of the bladder 

Neurogenic bladder (ileal segment to bladder) 

Neurogenic bladder with adianced h\ dronephrosi‘=, bilateral 
Chronic castitis, contracted bladder with adianced hi droncphro^is 
Hunner ulcer 

Extensile crushing injuri to pelias 

Stneture of urethra vath multiple penneal Rstulas 

Irreparable ureteroi aginal fistula with solitari kidnei 


Tible 2 Compltcaitons, early 


None 

Wound deluscence 

4S 

6 

Electroh te disturbance 

3 

Uremia 

3 

P\ elonephntis 

4 

Postoperatn e ileus 

3 

Intestinal obstruction 

2 

Lnne leak 

2 

Tight stoma 

2 

Skin sen»iti\nt\ 


Fecal fistula 

1 

Miscellaneous 

9 


mdmduals had adi anced renal disease pnor to construction of the deal segment 
No electroljde difficulties ivere encountered in those patients inth normal upper 
unnarj tracts pnor to surgerj It is notetvorthj that the immediate postoperatii e 
mcidence of pj elonephntis is qmteloiv All patients receii ed prophj lactic chemo- 
or antibiotic therapt dunng the earlj- penod of com alescence TJrme leakage 
occurred m 2 patients but ceased spontaneouslj m one, the other requirmg in¬ 
cision and dramage 

Although present m onlj 2 cases, a tight deal stoma requires special emphasis 
Eierj effort should be made dunng the construction of the deal segment to 
assure an adequate openmg m the skm, fascia, and pentoneum of the abdommal 
wall through n hich the deal segment is brought It is non our custom to check 
patency of the deal segment mthm the first three or foui daj s and to follon 
through wTth regular digital dilatations for a fairlj prolonged penod at mcreas- 
mg mten als postoperatn eh We recenth had occasion to obsen e a patient n ho 
e-xpenenced se\ ere pam m the left upper abdomen on the fifth postoperatn e da 3 ’ 
The exact cause of the pam was not readih apparent Howeier, on further 
me estigation the ileal stoma n as found to be quite tight and the deal segment 
contamed 125 cc residual unne The temporal^ msertion of a large urethral 
catheter mto the deal segment corrected the situation mimediatelj and repeated 
dilatation of the stoma insured a good permanent result 
Skin sensitnntj has created a genuine problem m onlj 1 case For the most 
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ILEAL BLADDER SUBSTITUTION AN ANALYSIS OF 78 CASES 

JUSTIN J CORDONNIER 

Ero?M «/ic Division of Urology, Department of Surgery, Washington University School of 

Medicine, St Louis, Mo 

Ileal bladdei substitution as a means of urinary dn^ersion n^as adopted on 
our service 33^ j^ears ago Peisonal obseivation of several patients on vhom this 
proceduie had been performed led us to beheve that it presented some very 
definite advantages ovei ureterosigmoidostomy or ureterointestinal anastomosis 
mto an isolated rectal segment The three piincipal advantages were an al 
most complete absence of h 3 'peichloremic acidosis, a markedly reduced incidence 
of unnary sepsis, and a greater freedom for transplantation of hydronephrotic 
meters Subsequent followup evaluation of 78 cases performed duiing the ensu 
mg penod v ould seem to confirm these advantages 

The operation v as performed m conjunction mth total cy^stectomy for car 
emoma of the uimaiy bladder in 37 cases, m most instances as a one-stage pro 
cedure Palliative diversion without cy^stectomy was accomplished in 15 cases 
The procedure w'as utilized for revision of post-cystectomy ureterosigmoidostomy 
because of progressnm loss of renal function in 4 cases The operation was per- 
foimed foi bilateral uieteial scarrmg follownng radiation theiapy for carcinoma 
of the cem\ in 7 cases and for non-mahgnant disease m eighteen The types of 
non-malignant disease are listed in table 1 
It is inteiestmg to note that m the non-mahgnant disease category four of the 
patients had prior ureterosigmoidostomy for exstrophy and one had a Boyce- 
Vest piocedure In 7 cases unnary diversion to an ileal segment was accomplished 
where a permanent neurogenic disease of the bladder existed, and m four of 
these patients there wms already advanced hydronephrosis In the other three, 
the isolated ileal segment was anastomosed directly to the bladder without 
reimplanatation of the ureters Theie was no operatnm mortahty m the non- 
mahgnant disease category, and with one exception, all are surviving This 
patient had extremely adi anced renal disease pnor to the ongmal surgery 
An evaluation of eaily and late comphcations is of value m deteimimng the 
practicahty of a procedure of this type Obviouslj'-, a consideiable amount of 
suigical techmque is mvohed in estabhshmg the isolated ileal segment and 
accomphshmg the ureteroileal anastomoses Complete famihanty wuth the tech- 
mcal aspects of the procedure is essential Even wuth meticulous attention to 
detail, a certain number of comphcations are mevitable Our early comph¬ 
cations are hsted m table 2 In 48 cases, well over 50 per cent of the total, no 
immediate postopeiative comphcations of significance occurred and the con¬ 
valescence was completely wnthout major mcident Wound dehiscence occurred 
m a surpiTsmgly high percentage of the cases This complication seemed to occur 
m spite of unusualli^ careful attention to womid closuie including the use of 
wire sutures Electrolyte disturbance and uienna wmre present in 3 cases T ese 

Read at annual meeting of North Central Section of American Urological Association, 
Cleveland, Ohio, October 3-5 1966 


714 



ileal BL-U)DER sebstititioa 


715 


T\ble 1 Typc^ of non-mahgnant disease 


Revision of uretero«iginoidO'tomi for eistrophi 

Rension of Boi cc 5 e^t procedure for exstrophi 

Exstrophi of the bladder 

Meurogemc bladder (deal cegnient to bladder) 

Neurogenic bladder with adi anced h\ dronephro-is, bilateral 

Chronic cistitn, contracted bladder with ad\ anced h\ dronephrosib 

Hunner ulcer 

Extensive crushing injurv to pehns 

Stricture of urethra with multiple penneal fistuHs 

Irreparable ureteroi aginal fistula uith solitan kidnei 

4 

1 

1 

3 

4 

1 

1 

1 

2 

1 

Tvble 2 Comphcaiions, early 


4S 

None 


Wound dehiscence 

6 

Electrolvte disturbance 

3 

Eremia 

3 

P\ elonephntis 

4 

Postoperative ileus 

3 

Intestinal obstruction 


Cnne leak 


Tight stoma 

2 

Skin sensitmtv 


Fecal fistula 

1 

Miscellaneous 

9 


indi\advials had ad\ anced renal disease pnor to construction of the ileal segment 
Xo electroljde difficulties were encountered m those patients with normal upper 
urmary tracts pnor to surgerj^ It is noten orthi that the immediate postoperatii e 
incidence of p^ elonephntis is quite low All patients recen ed proph 3 lactic chemo- 
or antibiotic therapj' durmg the earlj penod of con\ alescence Urme leakage 
occurred m 2 patients but ceased spontaneouslj m one, the other requirmg m- 
cision and dramage 

Although present m onlj 2 cases, a tight ileal stoma requires special emphasis 
E\en e5ort should be made durmg the construction of the ileal segment to 
assure an adequate opening m the skm, fascia, and pentoneum of the abdommal 
wall through which the deal segment is brought It is non our custom to check 
patenc} of the deal segment withm the first three or four dais and to follou 
through with regular digital ddatations for a fairlj prolonged penod at mcreas- 
mg mtervals postoperatn eh We recenth had occasion to obsen e a patient who 
expenenced sei ere pam m the left upper abdomen on the fifth postoperatn e dav 
The exact cause of the pain was not readd 3 apparent Houeier, on further 
mi estigation the deal stoma was found to be qmte tight and the deal segment 
contamed 125 cc residual unne The temporal^ msertion of a large urethral 
catheter into the deal segment corrected the situation mimediateli and repeated 
dilatation of the stoma insured a good permanent result 
Skin sensitmt 3 has created a genuine problem in onli 1 case For the most 
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Table 3 


Metastatic or recurrent carcinoma 

Tight stoma 

Pj elonephritis 

Progressive hj dronephrosis (unilateral) 

Sensitive to bag 

Uremia 

Technical difficult! with bag 

Verrucae around stoma 

Incisional hernia 

Calculus 

Acidosis 

Intestinal obstruction 

Progressive eversion of stoma 

8 

6 

6 

4 

4 

3 

2 

2 

2 

2 

2 

1 

1 

Table 4 Renal staiiis 


Unchanged 

33 

Normal preoperativel\ 

17 

Improved 

26 

Reduced 

7 

Normal preoperativelj 

4 


part local initation of the skin about the stoma has resulted either fiom poor 
hygienic management of the bag and the cement used to fasten it to the abdom¬ 
inal wall, 01 was due to the piesence of too large an opemng in the ileal bag 
The opening in the bag should be almost exactly the same size as the circum- 
feience of the ileal stoma 

Late complications aie listed m table d 

As would be anticipated in dealing with advanced carcinoma, the major 
complication wms metastatic or recuiient caicinoma Tight stoma occurred in 
6 cases and has presented the piincipal technical complication which we have 
encountered In some instances nunor surgical revision has been necessary As 
mentioned pieviously, careful attention to the formation of the stoma and re¬ 
peated digital dilatations can obviate this complication in most cases An ade¬ 
quate stoma with free drainage is absolutely essential to the overall success of 
the procedure Wlien stenosis occure theie is secondary stagnation of unnewith 
resultant progressive hydronephrosis and recurrent infection 

Chnical pyelonephritis occuiied in 7 7 per cent of the cases, a very acceptable 
figure in companson wnth the 40 to 50 pei cent incidence usually encountered 
follownng ureterosigmoidostomy In no patient was the unne fiom the ileal 
segment stenle on culture and all cases contained a sigmficant number of w’hite 
blood cells How ever, w e did not consider pyelonephntis as existing unless there 
was clinical evidence of unnary sepsis such as chills, fever, or costovertebral 
angle tenderness 

Progiessive hydronephrosis occurred in 4 cases, reqmnng surgical levisioii In 
all cases intravenous pyelography was performed at 3 month intenmls during 
the first year to discover the possible development of non-sjmptomatic pro- 
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gressii e h\ dronephrosis Tlie presence of uremia and acidosis occurred onli m 
those patients icho had seiereh damaged kidne\s prior to surgerv Although a 
faulv high mcidence of mtestmal obstruction was anticipated, it occurred in a 
surpnsmgh small number of cases 

Surpnsmgh- fen patients hai e complamed of mechamcal difBcultv in manage¬ 
ment of the ileostomi bag Yerrucae appeared about the stoma m 2 cases This 
comphcation was due to poor fitting of the bag there bemg too large an area of 
skm exposed to urme A reduction in the size of the bag opemng imniediateh' 
corrected the problem 

The oieraU renal status as judged bi mtraieuoiis urographv, eleiation of 
nonprotem mtrogen, the presence of acidosis, or recurrent urmarj sepsis, uas 
rated as hsted m table 4 In tburti three cases, the renal status remamed un¬ 
changed ^e\ enteen of these were considered normal prior to operation In tu enti 
SIX cases there was a defimte improi ement in the o\ eraU renal picture In onli 
seven cases u as there a defimte detenoration of renal function following surgerv 
In four of these normal preoperatii e p\ elograms were present From an oi erall 
renal standpomt one could consider the results as satisfactor\ m approximatelv 
91 1 per cent of the ca<=es These results compare cjiiite fa\ orabh with late results 
foUowmg other titles of unnan di\ eraon 

SCADLARl 

A senes of 78 cases of ileal bladder substitution performed oier the past 
V'i\ ears has been renewed The i anous earh and late comphcations ha\ e been 
discussed 

In our opimon, implantation of ureters mto an isolated ileal segment has 
proved to be a satisfacton method of unnan diversion 
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__ Table 3 

Metastatic or recurrent carcinoma 
Tight stoma 
F} elonephntis 

Progressive hj clronephrosis (unilnteral) 

Sensitive to bag 
Uremia 

Technical difficult! mth bag 
Verruene around stoma 
Incisional hernia 
Calculus 
Acidosis 


Intestinal obstruction ] 

Progressive eversion of stoma 1 


Table 4 lienal status 

Unchanged 33 

Normal preoperativeh Vi 

Improved 26 

Reduced 7 

Normal preoperativelj 4 


part local irntatioii of the skin about the stoma has resulted eithei from poor 
hygienic management of the bag and the cement used to fasten it to the abdom 
inal wall, oi was due to the presence of too large an openmg m the ileal bag 
The opening in the bag should be almost exactly the same size as the circum¬ 
ference of the ileal stoma 

Late complications are listed in table 3 

As would be anticipated in dealing uith advanced carcinoma, the major 
complication was metastatic or recurrent carcinoma Tight stoma occurred in 
6 cases and has presented the pnncipal techmcal comphcation which we have 
encountered In some instances minor surgical revision has been uecessarj^ As 
mentioned prexuously, careful attention to the formation of the stoma and re¬ 
peated digital dilatations can obviate this complication in most cases An ade¬ 
quate stoma wnth free drainage is absolutely essential to the oveiall success of 
the proceduie When stenosis occurs there is secondary stagnation of unne with 
resultant piogressive hydronephrosis and recurrent infection 

Clinical pyelonephntis occurred in 7 7 per cent of the cases, a veiy acceptable 
figure m comparison wnth the 40 to 50 per cent incidence usually encountered 
followmig uretero 8 igmoidostom 3 '' In no patient was the unne from the ileal 
segment stenle on culture and all cases contained a sigmficant numbei of w hite 
blood cells How ever, w e did not consider pyelonephntis as existing unless there 
was clinical emdence of unnary sepsis such as chills, feier, or costovertebral 
angle tenderness 

Progressive hx'^dronephrosis occurred in 4 cases, requinng surgical revision In 
all cases intravenous pyelography was performed at 3 month iiitenals dunng 
the first year to discoimr the possible development of non-svmptomatic pro- 
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h'v droiipplirosis The prescncG of urenuii and acidosis occurred onl\ in 
those patients who had severeh damaged kidney's pnor to surgen Although a 
fairh high mcidence of mtestmal obstruction was anticipated it occurred in a 
surpnsingh small number of cases 

Surpnsmglv few patients hai e complamed of mechamcal difficultv m manage¬ 
ment of the ileostomv bag ^'ermcae appeared about the stoma m 2 cases This 
eomphcation was due to poor fittmg of the bag there bemg too large an area of 
skm exposed to urme A reduction in the si 2 e of the bag opening immediatelv 
corrected the problem 

The oierall renal status as judged b\ mtraienous urographv, eleiation of 
nonprotem mtrogen the presence of acidosis or recurrent urmaiw sepsis was 
rated as hsted m table 4 In thrm three cases, the renal status remamed un¬ 
changed Seventeen of these were considered normal pnor to operation In tu enti 
SIX cases there was a defimte improvement m the oi eraU renal pieture In onli* 
set en cases was there a definite detenoration of renal function following surgerv 
In four of these normal preoperatii e pielograms were present From an overall 
renal standpomt one cotdd consider the results a^ satisfacton m approximateh 
911 per cent of the cases These results compare qmte fa\ orablv with late results 
following other tvpes of urman di\ ersion 

stwaiARt 

A senes of 7S cases of ileal bladder substitution performed oier the past 
312 1 ears has been reiieu ed The 1 anous earh and late complications have been 
discussed 

In our opimon implantation of ureters mto an isolated deal segment has 
proved to be a satisfacton method of unnarv diversion 
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Table 3 


Metastatic or recurrent carcinoma 3 

Tight stoma 6 

Pj elonephritis 6 

Progressive hj dronephrosis (uniiateral) 4 

Sensitive to bag 4 

Uremia 3 

Technical difRcult^ mth bag 2 

Verrucae around stoma 2 

Incisional hernia 2 

Calculus 2 

Acidosis 2 

Intestinal obstruction I 

Progressive eversion of stoma 1 


Table 4 Renal status 


Unchanged 33 

Normal preoperativeb 

Improved 2fi 

Reduced 1 

Normal preoperativelj 1 


part local iintation of the skin about the stoma has lesulted eithei from poor 
hygienic management of the bag and the cement used to fasten it to the abdom 
inal wall, or as due to the presence of too large an opening in the ileal bag 
The opening in the bag should be almost exactly the same size as the circum- 
feience of the ileal stoma 

Late complications aie listed in table 3 

As would be anticipated in dealing with adi anced carcinoma, the major 
comphcation nas metastatic or recurieut carcmoraa Tight stoma occurred m 
6 cases and has presented the principal techmcal complication which ne have 
encountered In some instances luinoi surgical Tension has been necessary As 
mentioned pieviously, caieful attention to the formation of the stoma and re¬ 
peated digital dilatations can obnate this comphcation m most cases An ade¬ 
quate stoma with fiee drainage is absolutely essential to the overall success of 
the procedure "WTien stenosis occurs theie is secondary stagnation of unue with 
resultant piogressive hydronephrosis and recurrent infection 

Chnical pyelonephritis occurred in 7 7 pel cent of the cases, a veiy acceptable 
figuie ui companson ivith the 40 to 50 pei cent incidence usually encountered 
follomng ureterosigmoidostomy In no patient nas the urine from the ileal 
segment stenle on culture and all cases contained a sigmficant number of v bite 
blood cells However, v e did not consider pyelonephritis as existmg unless there 
nas chnical evidence of unnarj^ sepsis such as chills, fever, oi costovertebra 

angle tenderness , 

Progressive hvdionephiosis occurred m 4 cases, requiring surgica revision 
all cases mtiavenous pyelography vas performed at 3 month mtenm s uring 
the first year to discover the possible development of non-symp ma ic p 
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Th(- patient had the aup^a'^ce of an a<niteh lU mod'natph dehydrated 
-^n -nan Tho^ teiiit>°mnirf‘ "^as 9SF and the b’ood pressure reading 130 SO 
ADdotninal distention, generalized abdominal tenderness and rebound phenom¬ 
enon '^ere noted in the l^ft loner quadrant Bomorvgmi ivere infrequent Xo 
fv>=r^rt~~PT-7'ptir?j^ a^i^Ie tenderness vas no*ed. On nelvic examination ihe cervix va^ 
firm and tender on mamnulation Rental examination disclo^^j^l anterior vault 
tenderness Fecp^ on the exanumng Snger va? normal 

F rinai—si= va- noted to b“ grossly b'oody Xo other elements tvem noted m 
the sediment A comp’ete b’ood count showed hemoglonm 131 gm. vhite 
blood cells S 950 ivith a moderate shift to the left .\b<iominaI decubitus Sims 
thought to !>“ oompanble mth a paralvtie ileus and abdommal Smd Xo 
tree air vas seen The film va= mterpreted as suggests e of mtermittent bovel 
obstruenon 

Cvsto=eop c exammatinn revealed se, eral small blood clots on the floor of the 
bladder High on the postenor surfaee of the bladder a small ulcerative lesion 
vith •puckennn va=seen catheter could be mtroduced mto the center of the 
ieson 10 ' a shou distance Xo mjection of this tract ■'as made The bladder 
othemse appeared normal except for m3d ervthema A tentanve -vorkmg 
diagnosis of dn emcuhtis of the len co’on "nth impending pen'oratioa mto the 
bladder "as made Banum enema tailed to confirm this diagnosis 

Antibiotic therapv vith oxvretra'^'vchne mstiruted and the patient ■was 
gr-en general suppoii e therapv trrh an anchored urethral catheter to evaluate 
unne output vlmh •'as satisfacto~v Gradual chmcal improvement vas noted 
"■ne ho^e er did connnue to have gross hematuna .4 cvstogram made Xovem- 
ber 25 1^55 disclosed e idence of mtrapentoneal extravasation of contrast 
medium from the bladder fflg 1 .-1 1 ^urgical exploration vas then accomphshed 
under geaoral anesthesia through a midhne sup-apun c mciroa The jientoneai 
camtv va- eate-ed and the s’gmo d co’on found to oe anached to the bladder 
The s’gmo.d co’on vas gemly mampulated to mobdize n from the bladden In 
so doing 5-iddeal^ the entire upper r'o-thirds of the bladder purple gangrenous 
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REGENERATION OE BLADDER CASE REPORT 

ROBERT A GARRETT A^D WALTER R VAUGHN* 

From the Department oj Uiology, Indiana Uniicrsity Medical Center, Indianapolis, Ini 

The piactical surgical possibilities embodied m bladdei (as iiell as ureter) 
legeneiation has captuied the inteiest of a large segment of urologic surgeons 
This IS not a neu concept Folsom,* m 1940, uas impiessed uath appareiitl}" 
iiomial bladder capacity following evtensne subtotal lesection of the uniiaw 
bladdei foi Hunnei ulcei A total of 8 cases uere leported mth subsequent 
uieteral ieflu\ and infection Subtotal cj'^stectomj’^ in dogs uas done leanngthe 
vesico-urethral oiifice and tiigone Restoration of bladdei capacit}^ and bladder 
weight followed Micioscopic study of sections of bladdeis thus regeneiated dis¬ 
closed normal muscle layers It was Folsom’s conclusion that, “since no definite 
evidence of h 3 '’peitrophj'- is obsened and since h 3 T'eitrophj'^ alone would not 
account foi a leplacement in kind of all the la 3 ’-ers of the bladder waU the re- 
estabhshment of functioning bladdei must be considered as evidence of re¬ 
generation in the dog ” Renascence of inteiest in this subject was stimulated bj' 
Bohne^ m 1955 aftei caieful and ingenious woik with dogs usmg plastic molds 
about w'hich new' bladdeis weie found to form Such new pouches were found to 
be lined with tiansitional epithelium and contamed smooth muscle in their 
w'alls Observations m human patients whose bladdei eithei w'as surgically 
excised or underwent total oi subtotal destinction and in whom subsequent 
bladder regeneration occuried aie few' Richardson’ has lecoided obsen'ations m 
a patient, lemaikably similai to that heiem reported, whose bladdei under¬ 
went necrosis followed b 3 ' legeneiation Opportmut 3 ' to closely observe such a 
patient prompts this report It has been possible to examme oui patient C 3 'stO' 
scopically, C3'stometncal]y and b3' biops3' of the new bladdei 


CASE REPORT 


A 41-year-old-coloied female hospital attendant w'as admitted to the Indiana 
Univemity Medical Centei Novembei 16, 1953, sl\ weeks aftei bilateral in¬ 
guinal heiniorrhaph 3 ' She had had an uneventful convalescence from surgery 
until 4 days piior to admission at which tmie aching pain developed in the left 
lowei quadrant of the abdomen neai the site of hennorrhaph 3 ' After spontaneous 
disappearance of this pain 2 da 3 's prior to adimssion, she expeiienced a recurrence 
of the same t 3 T>e of discomfort Vomituig, diarrhea and finally loss of con¬ 
sciousness occuiied m the 24 liouis piioi to admission Abdormnal pam became 
generahzed and accompamed by chiUs Total gross painless hematuna was 
expenenced on the evemng piioi to admission 

Read at annual meeting, North Central Section of Amencan Urological Association, 


Cleveland, Ohio, October 3-5, 1950 

“‘“tote, A 4'oJte“'R“w .„JHelll.,P j 
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The patient had the appearance of an acutelj ill, moderate!} dehjdrated 
woman whose temperature was 08F and the blood pressure reading 130/80 
Abdommal distention, generalized abdominal tenderness and rebound phenom¬ 
enon were noted m the left lower quadrant Borborj^gmi were infrequent Xo 
costo^ ertebral angle tenderness w as noted On peh ic e\anunation the cenix was 
firm and tender on maiupulation Rectal exnmmation disclosed antenor r ault 
tenderness Feces on the exaimmng finger was normal 

UnnaUsis was noted to be grossly blood} Xo other elements were noted m 
the sediment A complete blood coimt showed hemoglobin 12 1 gm, white 
blood cells 8,950 with a moderate shift to the left Abdommal decubitus films 
were thought to be compatible with a parahdic ileus and abdommal flmd Xo 
free air was seen The film was mterpreted as suggestn e of intermittent bow el 
obstruction 

Cr stoscopic exanunation re\ ealed se\ eral small blood clots on the floor of the 
bladder High on the postenor surface of the bladder a small ulcerati\ e lesion 
with “puckenng” was seen A catheter could be mtroduced into the center of the 
lesion for a short distance Xo injection of this tract was made The bladder 
otherwise appeared normal except for mild ei^-theraa A tentatne working 
chagnosis of di\ erticuhtis of the left colon with impendmg perforation into the 
bladder w as made Banum enema failed to confirm this diagnosis 

Antibiotic therap} with o\}detrac} clme w as mstituted and the patient w as 
gir en general supportn e therapy with an anchored urethral catheter to ei aluate 
unne output, which was satisfactor} Gradual chnical impro\ement was noted 
She, howeier, chd continue to ha\ e gross hematiina A cvstogram madeXovem- 
ber 25, 1955 chsclosed eMdence of mtrapentoneal exdrar asation of contrast 
medium from the bladder (fig 1, A) Surgical exploration w as then accomphshed 
mider general anesthesia through a imdlme suprapubic incision The peritoneal 
cacit} was entered and the sigmoid colon foimd to be attached to the bladder 
The sigmoid colon was genth mampulated to mobihze it from the bladder In 
so domg, suddenl} the entire upper two-thirds of the bladder, purple, gangrenous 
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and edematous, came away fiom the bladdei fossa attached to the sigmojd 
The lemamdei of the btaddei coidd be seen m its fossa, necrotic as its separated 
component The Foley cathetei nas discerned lying in the necrotic mass of 
tissue Both aeiolnc and anaeiohic cultuies of the neciotic tissue nere obtained 
at this time without subsequent giouth No fiank suppuiation A^as seen at an}’’ 
time Uieteial orifices could not be identified m the neciotic mass It is entirely 
concenable that the tiigone still nns viable although it could not be so visual¬ 
ized Duimg the pioceduie a copious amount of urine veiled up fiom the flooi 
of the neciotic bladdei 

The pioposition of uiinaiy diveision immediately piesented itself Uie 
teiosigmoidostomy oi ileal loop dn^ei-sion vas deemed inadvisable because of 
insufficient bowel piepaiation and magnitude of the pioceduies Uieteiocu- 
taneous tiansplantatioii was felt uiiwnse because of the fiiiahtj'- of this lather 
unsatisfactoiy uiinaij’’ diveisioii technique It was noted at this pomt that the 
uteius was of laige size togethei with lathei laige fallopian tubes representing 
bilateial hydiosalpin\ phcating each fallopian tube, attaclnng it laterally to 
the lateral pelvic wall, bioad ligament and antenoily to the anteiior abdominal 
wall, togethei with anteuoi fivation of the fundus of the uterus, it ■w'as possible 
to fashion a uiinaiy compaitment m the anteiioi pelvis (fig 2) It was not m 
oui most optimistic thoughts that this compaitment might be wateitight A 
24F foley cathetei wms placed into the uiinai}' leceptacle thus fomied and the 
anteiioi abdominal wall closed about the cathetei The peiitoneum was closed 
superioily w’lthout drainage The segment of the colon attached to the necrotic 
bladdei was exteiioiized in Bloch (Heinecke-Mikulicz) fashion thiough a separate 
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Fig 3 


abdominal incision Subsequenth the extenonzed boiiel Ras excised and the 
colostomi thus formed reanastomosed mtrapentonealli at a sub'equent sui^cal 
procedure The patient’s postoperatne course was surpnsingh good Appropnate 
antibiotic the^lp^ was instituted Contmuous suction applied to the suprapubic 
catheter promoted more or les« complete emptcmg of the peine pouch On the 
fourth postoperatii e dai the suprapubic tube failed to irngate properh —the 
solution returned around the tube The urethral catheter which had been al¬ 
lowed to remain in place imgated easih B\ the tenth postoperatii e da\ the 
patient was up without complaints and unne n as grossh clear On the fourteenth 
postoperatii e dai she was transported to the crstoscopic room where a ci stogram 
was obtained and interpreted as hanng the configuration of a normal bladder 
(fig 1, B) Trinalisis at thi« tune was iiegatiie saie for an occasional red blood 
cell 
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Pathologic leport on tissue removed at the time of surgery was gangrenous 
cystitis Micioscopic section revealed complete necrosis of mucosa, subniucosa 
and muscularis of the bladder In the subserosal fat there ivas extensive in¬ 
filtration of lymphocjd;es, histiocytes as well as a marked proliferation of capil- 
lanes and fibioblastic elements In some areas this reaction extended to the 
seiosa No evidence of mahgnancy was found (fig 3, A) 

On the tv enty-fourth postoperative day cystoscopy was done The bladder 
mucosa, appeanng perfectly normal, was seen to be throrni m folds and with 
proper distention these folds ironed out as is normall}^ seen Both ureteral 
orifices were identified and appeared normal The tngone appeared normal 
and the bladder capacity was 450 cc Following cystoscopy the urethral catheter 
was remoiTd and the patient was unable to void The suprapubic catheter was 
removed and the urethial catheter leanchoied Three dajm after cystoscopy a 
cystometrographic study was done and is recorded in figure 4, as is a subsequent 
cystometrogram September 14, 1956 

On January 2, 1955 the urethial cathetei was removed after which the patient 
voided, the residual unue was 100 cc Micturition was accomplished easily and 
the patient was asymptomatic After dischaige on Januaiy 6 she returned to 
the outpatient department where re-exammation revealed no residual unne 
Subsequent msits to the outpatient chmc disclosed a midlme ventral her 
nia, the patient havmg complaints referable to this weakness Only occasional 
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episodes of frequencj, urgencj, and iioctuna of a mild degree were related 

TJrmah ses repeatedly were normal 

Readmission was effected Februarj 12. 1955 for repair of the i entral henna 
Physical findmgs were limited to the midhne henna area An mtraienous 
pjelogram was obtamed and thought to be withm normal Imnte On Februarj^ 
16 the patient was returned to surger} where the meisional herma was repaired 
with some difficulty The bladder was palpated on e\posmg the midhne area 
and felt to be normal A biops}’- taken from the anterosupenor aspect of the 
bladder disclosed chrome cj stitis Postoperatn e course was unei entful and the 
herma was satisfactorily repaired On section the unnarj' bladder nas 
hned with transitional epithehiun ^Moderate numbers of l}Tnphoc 3 'tes nere 
scattered throughout the tumca propna Musculans propna was essentiallj^ 
normal (fig 2, B) The patient was discharged IMarch 3 and has been seen 
repeatedl} m the outpatient chmc with no complaints referable to bladder or 
repaired herma sites 

DISCISSION 

Three sahent points of discussion are endent 1) RTiat pathologic entit}' gai e 
nse to bladder gangrene’ 2 ) Hon complete was the bladder gangrene^ 3) Did 
bladder regeneration actuaUi occur’ 

We are forced to answer the first question bi a somewhat nebulous diagnosis 
of idiopathic gangrene of the bladder The cause for this unusual disturbance 
w as not endent from bactenologic culture studies Both aerobic and anaerobic 
media failed to mamfest growth R\ammation of the colon at its pomt of adher¬ 
ence to the bladder did not show acute di\erticuhtis as was suspected The 
appearance of the bow el at that pomt was edematous, inflamed but no defimte 
diagnosis other than cohtis could be attached to it 

In answ er to the second question, how extensn e was bladder necrosis, it can 
be safeh said that aU but the tngone of the bladder was necrotic and perhaps 
this structure was too Exposure m the bladder fossa was difficult to obtam and 
numerous pieces of sloughed tissue that obscured the tngone made defimte 
assessment of this feature impossible Biopsy m the tngonal area did not seem 
feasible In the process of surgical exploration practicall} all of the necrotic 
tissue w as debnded aw aj and could not ha\ e formed a framew ork upon which 
new bladder could reform Fullj two-thirds of the bladder was extenonzed with 
the adherent bow el 

In answer to the third question, did the bladder regenerate, w e behei e that we 
can answer m the defimte affirmatu e Ci stoscopic and C 3 stometnc stud\ indi¬ 
cated that a normal appearing receptacle exerted nearh normal muscular tone 
Cl stometnc studies were taken earh m the course of com alescence and have 
smee returned to a normal pattern Certaml 3 biops 3 tissue obtained from the 
bladder structure should confirm the concept that regeneration has taken place 
In that regard it is quite hkeli that sufficient tngone and 01 erhing transitional 
epithelium sunned necrosis to allow a nucleus of tissue elements from which a 
new bladder could form 
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SUMMARY 

A case report of idiopathic necrosis of the bladder has been presented Cysto- 
graphic, cystoscopic and cystometrographic studies have indicated that re¬ 
generation of the bladder muscle and mucosa has occurred A biopsy of the 
bladder at subsequent surgical inten'^ention seems to confiim the regeneration 
of this hollov Auscus 

The authors AAUsh to acknoAidedge AAuth gratitude pathologic consultation by 
Dr Frank Velhos, and medical illustrative assistance by Mr James Glore 
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EXPERIENCE WITH URINARY BLADDER REGENERATION 

4 4ITE BOHXE and K L URYILLER 
From Department of L rotooy, Henry Ford Hospital Detroit Mich 

The man^ pitfalls associated ^\•lth di\ ersiou of the upper vmiiarj tract are 
w ell known to all urologists In an attempt to oa ercome some of these difficulties, 
expenmental work on bladder regeneration was started m 1950 The ammal 
us^ w as the dog and the results of these expermients ha\ e been recorded' 
Subsequenth, sei en human cases hai e been performed, and it is desired now 
to present these Reasons for the operatn e procedure were as follows 2 cases of 
sei ere, chronic, intractable mterstitial ci stitis, 4 cases of diffuse carcuioma of the 
bladder, and 1 case of arrested uruian tract tuberculosis 

Because of changes in techmque and equipment since the pre\ lous publication 
it might be w ell to desenbe bnefl\ the procedure used 

PROCEDl. RE 

C\ stectoma is performed through a suprapubic trausN erse mcisioii After mo- 
bihzation of the bladder and in some cases the prostate, the urethra is transected 
at the urethror esical or the urethroprostatic jimction The ureters are ser ered as 
near to the ureteror esical junction as possible This will r arr, of course, wath the 
patient’s illness In case of subtotal c\ stectomr, the tngone of the bladder is left 
intact mcluding the ureteral onfices After the whole or greater part of the 
bladder has been remor ed, the plastic mold is then readr to be placed in the 
pehas (fig 1, 4 and B) A distensible rubber bag secured to a catheter has been 
preiaoush inserted into the plastic mold No 8F ureteral catheters are passed 
in a retrograde manner to the renal pehes The se\ered ends of the ureters 
are allowed to ride freeh o\er these catheters The urethral portion of the mold 
IS inserted m an antegrade manner through the urethra in the female or through 
a permeal urethrostomy in the male YTien the catheters hay e been adjusted 
and the mold m position, the distensible bag is then inflated yyath air to the 
capacity of the mold (fig 1 C) 

From the obsen ations on amraals, the molds hay e been left in place 90 day s 
after which the bag is deflated and the mold, bag and catheters are remoyed 
merely by pulhng them through the urethra 


C\SE REPORTS 


k G w as a o4-y ear-old w oman wath multiple carcinomas of the bladder A 
subtotal cystectomy was performed August 1 1951 and a plastic mold inserted 
In tins first case, a rigid, hollow mold was used Because of poor drainage from 
the ureteral catheters, the mold was remoyed suprapubicalh b weeks later with 
readjustment of the ureteral catheters The postoperatn e course y\ as then pro- 
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Fig 1 A and B, plastic mold, distensible bag and catheters C, plastic mold in place 


gressing quite uell until thrombophlebitis developed, and the patient expired 
12 days aftei the second piocedure from a pulmonary embolus 

At autopsy, the regenerated uiinary bladder vas of fair size (fig 2, A) No 
epithelial lining t\ as seen due to autolysis caused by a time delay m obtaining 
the post mortem (fig 2, B) The inner layers of the bladder nere composed of 
granulation tissue which uas exceedingly vascular and shotted marked infil¬ 
tration tt ith lymphocytes, macrophages and occasional polymorphonuclear cells 
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Fig 2 Case AG -1, postmortem specimen of regenerated bladder and kidneys B, 
microscopic section of regenerated bladder 

Penpherallj, there b as an increasing amount of fibrous tissue w hich shon ed some 
collagemzation No smooth muscle b as seen except for questionable extension m 
the transitional zones betB een the ureters and the bladder and hkeuise betB een 
the urethra and bladder, hoBerer, this Bould be expected since in the dog ex- 
penmental Bork, smooth muscle did not appear until after 70 dajs and the 
patient lu cd onh fiftj -three 

X S B-as a 64-^ ear-old man admitted to the hospital mth knoBTi recurrent 
carcinoma of the bladder Cjstoscopr rerealed recurrent tumor extending from 
the ^ esical neck into the lumen of the bladder about 1 5 cm A biopsi shoB ed 



Fig 1 4 and B, plastic mold, distensible bag and catheters C, plastic mold in place 

gressing quite uell until thiombophlebitis developed, and the patient expired 
12 days after the second piocedure fiom a pulmonary embolus 
At autops}'-, the regeneiated uiinaiy bladder was of fair size (fig 2, A) No 
epithelial lining v as seen due to autol 3 'sis caused by a time dela^^ m obtaining 
the post moitem (fig 2, B) The inner layers of the bladder veie composed of 
granulation tissue which was exceedmglj’^ vascular and shoved marked infil¬ 
tration vith Ijmiphocytes, maciophages and occasional polymorphonuclear cells 
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transitional cell carcinoma invading the muscularis Total piostatocj'’stectoniy 
with mseition of a plastic mold was peifoimed January 27, 1955 

Duimg the postopeiative course, nght pymlonephntis developed followed by 
paienchymial abscesses with subsequent septicemia Death occurred February 21, 
tweiity-fiim days postoperativeiy 

At autopsy, a uiinary'- pouch had legenerated around the plastic mold varying 
in thickness fiom 0 1 to 0 3 cm It showed evidence of gianulation tissue being 
most piomnient in the areas w heie the uieteis w'ere implanted These areas were 
reddish and the surfaces contained a small amount of purulent exudate, the re 
mamder of the pouch being shiny and well pieserved The wall showed the pres¬ 
ence of vasculai channels luimmg throughout it Microscopically, the pouch 
was lined bj'" granulation tissue coveied with fibrin and infiltrated with poly¬ 
morphonuclear leukocj'-tes The wall was edematous and made up of inflamed, 
fatty tissue m which bands of collagen weie seen interspersed No endence of re 
currence of carcinoma w as found 

K F was a 41-yeai-old wmman with a long-standing histoiy of inteistitial 
cystitis and recurrent iinnaiy tiact infection The patient had been followed iii 
oui dime since 1951 Response to bladder dilatations and silver nitrate instillations 
would give some symptomatic lelief but only of short duiation Cystograms 
showed bilateial ureteral leflux wnth maiked dilatation of the entire upper 
tracts (fig 3, A) The bladder w'as small and contiacted Subtotal cystectomy 
and msertion of a plastic mold were perfoimed February 9, 1955 

At present, l]4, years later, the patient is lelatnmly asymptomatic Recurrent 
episodes of uiinary infection continue A cystometrogram shows a straight line 



Fig 3 Cane P K 4, preoperative c^stogram B, postoperative cjBtomctrogram 





Fig 4 Ca^eJ S 4 preoperati\e c^^togram B postoperatne cistogram shows regener¬ 
ated bladder and left ureteral reflux 

curte with a 300 cc capaciti and 30 cc residual unue (fig 3, B ) Sensation ttas 
noted to heat, cold, and filling, but no pain was associated with distention 
The ctstogram is noraial but bilateral ureteral reflux wnth dilatation of the 
upper tract still persists 

J S w as a 55-1 ear-old man w ho had a 30 i ear histon of interstitial c\ stitis 
A suprapubic cistostomi had been performed in 1927 for a painful, contracted 
bladder \ nght nephrectomi for calculus-p\ohjdronephrosis was performed in 
1939 The preoperatne cistograms showed reflux on the remaining left side 
(fig 4 A.; 

A subtotal cistectomi wuth insertion of a bladder mold was performed Febni- 
an 24, 1955 Postoperatn eh there dei eloped a i esicocutaneous fistula w hich 
necessitated excision At present, the patient is doing \erj well smiptomaticalh , 
but renal function stuches show a decrease to the point that it max be necessan 
to again dn ert the unnan stream in the future Wlule there is adeciuate bladder 
capaciti and the unnan stream is of good caliber and force, the postoperatn e 
c\stogram still shows reflinx up the remaining ureter (fig 4, B) 

Z R a 59-1 ear-old woman, had a histon of unnan tract tuberculosis for 30 
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Fiq 5 Case Z R injection of ureterostomj tube pnor tosurgerj R, cvstogram taken 
9 months after subtotal cj^tectomj 

years A nght nephiectomy had been pei formed in 1923 for tuberculosis A 
left cutaneous ureterostomy was done in 1945 after several unsuccessful surgical 
attempts to close vesicovaginal and cemcovaginal fistulas Despite discouiage- 
ment, an attempt at leconstruction of the unnarj'’ tract vas insisted upon since 
life otherwise had become unbearable foi the patient 

Retiogiade pyelogiams revealed hydronephi osis vith a large calculus in the 
lower pole of the kidney (fig 5, A) A calycectom 3 '^ to lemove this calculus vas 
perfoimed Apnl 2, 1955 Tvo months latei, the cutaneous ureterostomy was 
taken doira and the mseition of a plastic mold vas performed "Udien the mold 
was lemoved 3 months latei, no external sphmctei control could be demonstrated 
Consequentl}^ the legenerated bladder contracted down until at the last exam- 
mations the capacity vas only 50 cc (fig 5, B) Thus bladder regeneration m 
this case was consideied a failure 

J W was a 53-3''ear-old man mth recurrent vesical tumors A transurethral 
resection of a sohtary papdlaiy transitional cell carcmoraa had been done m 
June 1954 After the third recuirence, the patient was referred to our clmic for 
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a total cystectomy Cystoscopy at that time revealed a diffuse, sessile lesion 
involving the right posterior vail of the bladder The preoperative intraienous 
pyelograms v ere normal 

Total cystectomy with insertion of the plastic mold was performed September 
10, 1955 At the time of suigery, there vas noted to be an indurated area of the 
right wall of the bladder, which seemed to be adherent to the lateral pelvic vail 
The pathological leport revealed an undifferentiated carcmoma vhich had 
infiltrated the entire bladder v all 

Intravenous pj^lograms taken 3 months postoperatively revealed bilateral 
hydionephiosis (fig 6) By 6 months postoperatively, ureteral obstruction 
necessitated nephrostomies Later, intestinal obstniction required surgery at 
which time it was discovered theie vas widespread metastatic carcinoma The 
patient died approximately ten months after surger}’^ No autopsy was obtained 

A M w^as a 38-year-old man who had a 3 yeai histor}' of recurrent vesical 
tumors Vaiious surgical procedures and x-ray therapy had failed to nd him of 
his disease 

Total cystectomy and insertion of a plastic mold w ere performed November 
22, 1955 The pathology report revealed nonmvasivetiansitioiial cell caicmoma 
A^Tien the mold was removed, the perineal urethiostomy failed to close, con 
sequently, an indwelling cathetei was left m the bladder A marked contraction 
of the bladder occurred When it w as possible to remove the catheter, the bladder 
capacity impioved slowdy A cystogram at that time show ed a good sized bladder 
capacity with bilateral reflux (fig 7) 

Subsequently, a vesicocutaneous fistula developed and lequired excision and 
catheter diamage Later, nght pyelonephiitis that developed lesponded to anti¬ 
biotics Due to persistence of the right lecurnng pyelonephritis, the patient 
consulted someone else, he subsequently has had bilateral uieterosigmoidostomy 

SUJIMARX 

From the cases presented, we bebeve that legeneration of the unnarj' bladder 
does occur in humans A functioning leservoii dei elops provided interrmttency 
of filling and emptying can be maintained after removal of the mold In those 
instances where continuous drainage is necessarjq the reconstructed organ 
contracts to the extent that functional capacity is no longei maintamed 

Complications are prone to occui but by^ further study and better selection of 
cases, many^ of these may be overcome 
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Obstructne lesions of the lo^er urman tract m children are now recognized 
as common Changes m the bladder and upper urmar\ tract are m proportion 
to the degree of obstruction and the length of time that it has existed Smce these 
lesions are congemtal, the duration of the obstruction is detemuned b\ the age 
of the child Associated lesions are frequentlj encountered 

There is some ^ anation of opmion as to the nature of the bladder neck lesion 
Reports of large senes of patients treated surgicaUj show that the obstruction 
IS due to contracture of the mtemal i esical onfice in the majonti of cases Other 
reports are dei oted entueh to a discussion of congemtal prostatic \ ah es Stdl 
others raise the question as to whether or not there is an obstruction m many 
cases and attempt to explam the changes m the architecture of the urmarj tract 
on the basis of segmental neurogemc maldei elopment In some of our own 
patients a defimte reason for the changes found could not be detemuned, this 
suggests the possibihti of atresia or failure of some part of the unnan tract to 
undergo normal dei elopment Therem hes the reason for meticulous study m 
each case as an mdindual problem so that appropnate management maj be 
mstituted 

Of 129 children with congemtal bladder neck obstruction treated surgicall} 
b^ us, the t\T3es of lesions and then distribution were as follows congemtal 
prostatic \al\es m 1, congemtal hj-pertroph\ of the \erumontanum in 2, and 
congemtal h■^•pertroph^ of the internal sphinctenc area m 123 The remauung 
patient had a greath dilated unnan tract when exainmed at the age of 6 u eeks 
An obstructn e lesion m this case was questionable and failure of normal de\ elop¬ 
ment appeared more hkeh From our expenence it would appear that the fre- 
quene% of bladder neck obstruction due to congemtal prostatic i alves has been 
o\ eremphasized This has also been the obsenation in other medical centers 
where a large number of urologic problems m children is seen 

Congenital hi-pertrophi of the i eruniontanum mil be encountered rareh but 
it must be considered in the examination of males in order that it max not be 
ox erlooked cither as an associated lesion or as the pnmarx cause of the obstmc- 
tion Ill our 123 cases of obstruction due to hxqiertrophx* of the mtemal x esical 
area the distnbution according to sex xxas approxmiatelx the same The hx-per- 
trophic process max extend into the tngone m both sexes and in males it max 
mxolxe the prostate so that the cxstoscopie appearance is that of miniature 
prostatic hx-pertrophx 

In the studx of the cases considered in this rexnexx a careful neurologic examina¬ 
tion xxas done and tho<=e eases xxnth neurogenic leuons, xnth the exception of one 
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a total cystectomy Cj'^sto&copy at that time revealed a diffuse, sessile lesion 
involving the right posterior vail of the bladder The preoperative intravenous 
pyelograms v ere normal 

Total cystectomy vith insertion of the plastic mold was performed September 
10, 1955 At the time of surgery, there was noted to be an indurated area of the 
light vail of the bladder, vhich seemed to be adherent to the lateral peine wall 
The pathological report revealed an undifferentiated caremoma which had 
infiltrated the entire bladder v all 

Intravenous pjelograms taken 3 months postoperatively revealed bilateral 
hj^dionephrosis (fig 6) 6 months postoperativelj^ ureteral obstruction 

necessitated nephrostomies Later, intestinal obstruction required surgerj" at 
which time it was discovered there was widespread metastatic carcinoma The 
patient died approximate!}’’ ten months after surger}’ No autops}’ was obtained 

A M was a 38-year-old man who had a 3 year histor}’^ of recurrent lesical 
tumoi-s Various surgical procedures and \-ray therapy had failed to nd him of 
his disease 

Total cystectoni}'^ and insertion of a plastic mold were perfoimed November 
22, 1955 The patholog}’- report revealed nonmvasii e transitional cell caicnioma 
VTien the mold was removed, the penneal urethrostomy failed to close, con 
sequently, an indwelling catheter was left in the bladder A marked contraction 
of the bladder occurred When it w as possible to i emove the catheter, the bladder 
capacity improved slowd}'' A cystogram at that time show ed a good sized bladder 
capacity with bilateral reflux (fig 7) 

Subsequently, a vesicocutaneous fistula de\ eloped and required excision and 
catheter drainage Later, nght pyelonephntis that de\’eloped responded to anti¬ 
biotics Due to persistence of the nght recuinng pyelonephntis, the patient 
consulted someone else, he subsequently has had bilateral ureteiosigmoidostomy 

SUJULXRX 

From the cases presented, we belieie that regeneration of the unnai}’ bladder 
does occur in humans A functioning reseiwoii develops pi ended mtermittency 
of filhng and empt}ang can be maintained aftei removal of the mold In those 
instances where continuous drainage is necessary, the reconstructed organ 
contracts to the extent that functional capacity is no longer mamtamed 

Complications are prone to occui but by further study and better selection of 
cases, many of these may be oi ercome 
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Obstructive lesions of the lov er unnarj’^ tract m children are nov recognized 
as common Changes in the bladder and upper urmaiy tract are m proportion 
to the degree of obstruction and the length of tmie that it has existed Smce these 
lesions are congemtal, the duration of the obstruction is determined by the age 
of the child Associated lesions are frequentlj^ encountered 
There is some i anation of opimon as to the nature of the bladder neck lesion 
Reports of large senes of patients treated surgically shon that the obstruction 
IS due to contracture of the internal i esical onfice in the majonty of cases Other 
reports are devoted entirely to a discussion of congemtal prostatic i ah es Still 
others raise the question as to whether or not there is an obstruction in man 3 ’' 
cases and attempt to explain the changes m the architecture of the urmarj'^ tract 
on the basis of segmental neurogerac maldex elopment In some of our own 
patients a definite reason for the changes found could not be determined, this 
suggests the possibihtj of atresia or failure of some part of the unnarj' tract to 
undergo normal development Therein lies the reason for meticulous studj^ m 
each case as an mdmdual problem so that appropnate management maj' be 
instituted 

Of 129 children \nth congemtal bladder neck obstruction treated surgicall} 
bj us, the tjqies of lesions and their distribution were as follows congemtal 
prostatic ^ahes m 3, congenital hjqiertrophT of the verumontanum m 2, and 
congenital hjqiertrophj' of the internal sphinctenc area in 123 The remammg 
patient had a greatl}' dilated urinarj^ tract when examined at the age of 6 n eeks 
■Vn obstructl^ e lesion m this case was questionable and failure of normal dex elop- 
ment appeared more likelj From our expenence it vould appear that the fre- 
quencj of bladder neck obstruction due to congemtal prostatic vah es has been 
oxeremphasized This has also been the observation m other medical centers 
xxhere a large number of urologic problems in children is seen 
Congemtal hxqiertrophj^ of the x erumontanum xx ill be encountered rarelx but 
It must be considered in the exanunation of males m order that it maj not be 
oxerlooked either as an associated lesion or as the pnmarj cause of the obstruc- 
bon In our 123 cases of obstruction due to hjpertrophy of the internal x esical 
area the distnbutiou according to sex xxas approximate^ the same The h 3 'per- 
trophic process max extend into the tngone in both sexes and m males it ma 3 ’^ 
iiixolxe the prostate so that the cxstoscopic appearance is that of nuniature 
prostatic hx pertrophx 

In the btudx of the cases considered in this rex lexx a careful neurologic examina¬ 
tion was done and those cases with neurogenic lesions, xxnth the exception of one 
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Fig 1 Roentgenogram of bo> 4 jears old with meningomyelocele and disturbance of 
nerve fibers suppljung the detrusor muscle nith those to the spluncter chiefly intact 

type, ueie excluded Bnef reference should be made to this type In children 
with coiigemtal developmental defects the degree of maldevelopmeut is subject 
to vide individual vanation regaidless of the system involved Vesical and rectal 
dysfunction secondar^^ to spina bifida vith memngomyelocele follows the same 
iriegulai pattern In an occasional case the major defect vill be found m the 
nene fibeis suppljing the detrusor muscle with those going to the sphinctenc 
aiea chiefly intact In this t 3 Tie theie is an imbalance betveen the force of the 
detiiisoi and the lesistance of the external sphincter with a charactenstic obstruc¬ 
tive finding (fig 1) As compared mth the usual result obtained m the manage¬ 
ment of this type of problem such cases offer a considerable salvage value They 
are tieated bj'^ resection of the bladdei neck The diagnostic procedures involved 
in selecting favorable cases fiom this gioup are familiar to everyone vith experi¬ 
ence in the treatment of such cases 

Changes in the uiinary tract produced by bladder neck obstruction in children 
vaiy somevhat from those obseived m adults The penod during which hyper- 
trophj’' of the bladdei musculature may compensate for the increased difficulty 
in performing its function appears to be short in children, giving way to such 
rapidly piogressive dilatation that the bladder becomes a large atonic sac Vesico- 
uieteial leflux is also encountered more frequently in children In those patients 
with reflux varjnng degrees of h 3 ''dionephrotic atrophy of the renal cortex will be 
found Vesical diverticula of chnical significance, on the other hand, occur less 
frequentl 3 ’^ in children They w ere found in only 2 of our 129 cases If the obstruc- 
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tion IS complicated h^ mfectioa, the secondan obstructs e changes mill progress 
at a more rapid rate Like bladder neck obstruction m the older age group, early 
recogmtion is important 

S'nrPTOMATOnOG'T 

The signs and smiptoms produced bj bladder neck obstruction m children 
are subject to wide mdindual i anation Perhaps the most common finding that 
leads to im estigation of the urman tract is pus m the urme Infected unne mas 
found m 79 per cent of our cases and 89 per cent of these had suffered recurrent 
attacks of chills and fei er It should be emphasized that mfectaon in these cases 
IS a comphcation of obstruction, frequenth a late one, and the fact that unnarj- 
infection led to the imtial urologic in\ estigation mdicates that earher smiptoms 
mere oierlooked or considered insignificant Importance should therefore be 
attached to am i anation from the normal i oidmg pattern m a child 

Other simiptoms noted in our records are frequency and strammg to urmate, 
urgenci, enuresis, merflou mcontmence, acute retention and hematuna Fre- 
quenci and straimng to urmate are perhaps the earhest simptoms and mav be 
obsen ed dunng the first fern months of life Since crimg is the child’s onJi means 
of expressing discomfort at this age, abnormahties m the i oidmg pattern that 
are detected durmg this penod are based largel} upon objectiie signs rather 
than subject!! e endence Enuresis is the most common unnary disturbance m 
children It is functional m the majonti of cases, and urologic mi estigation for 
enuresis alone is not usualU earned out in children undei the age of 4 1 ears The 
reason for this is that mani children do not quit n ettmg the bed until that age 
or eien later Shghtly more than 28 per cent of children mho nere brought to us 
because of enuresis had some tjqie of obstructn e lesion of the lomer unnan tract 
producing lesical imtabihti Some of these had had medical treatment and 
ps} chotherapi before attention i\ as directed to the unnan tract On the basis 
of our expenence it appears that a safer course to foUom mould be to consider 
enuresis after the age of four i ears as a svmptom of possible urologic disease 
rather than a functional disturbance If there are other associated disturbances 
in bladder function before that age, m\ estigation should not be delax ed Recog¬ 
mtion of organic disease m this group dunng a penod mhen the unnan tract 
mai be restored to normal alnaxs justifies such studi The ease mth nhich 
urologic in\ estigation can be earned out in children at the present time has 
largeh renioied objections to such exanunation TVettmg the clothing dunng 
the dai time is of more significance than enuresis and rareh occurs in the absence 
of urologic disease 

The incidence of acute retention m children is Ion -Veute retention occurred 
111 onl\ 5 of our 129 cases Gross hematuna occurred m onh G of this group It 
umalh occurs while the patient is straimng to urmate and is more likeh to 
happen in those cases that are acuteh infected In a fen cases the simptoms 
were not prominent enough to attract attention or those that had been noted 
n ere attnhuted to other lesions Tor example, one of our cases, a bo\ 10 i ears of 
age had been considered well be his famih until he recened an insigmfieant 
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Fig 1 Roentgenogram of bo} 4 jears old with meningomj elocele and disturbance of 
nerve fibers suppTjnng the detrusor muscle uith those to the sphincter chiefly intact 

tiTie, weie excluded Bnef refeience should be made to thus type In children 
TOth congemtal developmental defects the degree of maldevelopment is subject 
to Avide individual vaiiation legaidless of the system involved Vesical and rectal 
dysfunction secondarj^ to spina bifida mth memngomyelocele follows the same 
iriegulai pattern In an occasional case the major defect mil be found in the 
neive fibers supplying the detrusor muscle mth those going to the sphinctenc 
aiea chiefly intact In this type theie is an imbalance between the force of the 
deti usoi and the resistance of the external sphincter mth a characteristic obstruc¬ 
tive finding (fig 1) As compared mth the usual result obtained m the manage¬ 
ment of this type of pioblem such cases offer a considerable salvage value They 
aie tieated by resection of the bladder neck The diagnostic procedures involved 
m selecting favorable cases from this group aie famihar to everyone mth experi¬ 
ence in the tieatment of such cases 

Changes in the urinary tract produced by bladder neck obstruction m children 
vary somewhat fiom those observed m adults The penod during which hyper¬ 
trophy of the bladdei musculatuie may compensate for the increased difficulty 
in performing its function appears to be short m children, giving way to such 
rapidly piogressive dilatation that the bladder becomes a large atonic sac Vesico- 
uieteral reflux is also encountered moie frequentlj^ in children In those patients 
wnth reflux varying degrees of hydionephrotic atiophy of the renal cortex wall be 
found Vesical diverticula of clinical sigmficance, on the other hand, occur less 
frequentlj' in children Thej-^ w ere found m only 2 of our 129 cases If the obstruc- 
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tloa IS complicated by infection, the secondai^^ obstructive changes vnll progiess 
at a more rapid rate Like bladder neck obstruction in the older age group, earl} 
recognition is important 

SYMPTOMATOLOGY 

The signs and snnptoms produced bj bladder neck obstruction lu children 
are subject to mde indindual vanation Perhaps the most common finding that 
leads to im estigation of the unnarj tract is pus lu the urme Infected urme n as 
found in 79 per cent of our cases and 89 per cent of these had suffered recurient 
attacks of chills and fever It should be emphasized that infection m these cases 
IS a comphcation of obstruction, frequently a late one, and the fact that unnarj’^ 
infection led to the imtial urologic m\ estigation indicates that earher sjanptoms 
were oierlooked or considered msigmficant Importance should therefore be 
attached to any vanation from the normal i oidmg pattern in a child 
Other sjTiiptoms noted in our records are frequency and straimng to unnate, 
urgencj, enuresis, o\erflov. lucontmence, acute retention and hematuna Fre- 
quencj and straimng to urmate are perhaps the earhest sjTnptoms and ma}^ be 
obsen ed dunng the first few months of life Since crjung is the child’s onlj means 
of expressing discomfort at this age, abnormahties m the voidmg pattern that 
are detected dunng this penod are based largely upon objective signs rather 
than subjectvx e e^'ldence Enuresis is the most common unnary disturbance m 
children It is functional in the raajonty of cases, and urologic im estigation for 
enuresis alone is not usually earned out in children under the age of 4 j ears The 
reason for this is that mouj children do not qmt wetting the bed until that age 
or ei en later Shghtl}' more than 28 per cent of children v ho u ere brought to us 
because of enuresis had some t^Tie of obstructive lesion of the Ion er unnarj' tract 
producing lesical imtabihty Some of these bad bad medical treatment and 
psj chotherapy before attention iias directed to the unuarj' tract On the basis 
of our expenence it appears that a safer course to follou Mould be to consider 
enuresis after the age of four j ears as a & 3 Tnptom of possible urologic disease 
rather than a functional disturbance If there are other associated disturbances 
m bladder function before that age, mvestigation should not be delaj ed Recog- 
nition of organic disease m this group dunng a penod when the unnan tract 
maj be restored to normal alnays justifies such study The ease mth nhich 
urologic inr estigation can be earned out m children at the present time has 
largely remored objections to such examination Wetting the clothing dunng 
the dai time is of more significance than enuresis and rareR occurs in the absence 
of urologic disease 

The incidence of acute retention m children is Iom \cute retention occurred 
in onh 5 of our 129 cases Gross hematuna occurred in onlj 6 of this group It 
usualh occurs uhile the patient is straimng to unnate and is more hkeh to 
happen m those cases that are acuteU infected In a feu cases the simptoms 
Mere not prominent enough to attract attention or those that had been noted 
M ere attnbuted to other lesions For example, one of our cases, a hoc 10 \ ears of 
age, had been considered veil In his famih until he reeonecl nn 
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Fig 1 Roentgenogram of boi 4 jears old with meningom)elocele and disturbance of 
nerve fibers suppljing the detrusor muscle with those to the sphincter chiefly intact 

t 3 ’pe, A\ere excluded Buef leference should be made to this type In children 
Yith congenital developmental defects the degiee of maldevelopment is subject 
to wide individual vanation legardless of the system involved Vesical and rectal 
dj^sfunction secondarj-- to spina bifida \nth memngomyelocele follows the same 
iriegular pattern In an occasional case the major defect mil be found in the 
nen^e fibers supplying the detrusor muscle mth those going to the sphincteric 
area chieflj^ intact In this type there is an imbalance between the force of the 
detrusoi and the lesistance of the external sphincter mth a charactenstic obstruc- 
tiA'e finding (fig 1) As compaied mth the usual result obtained in the manage¬ 
ment of this t 3 '^pe of problem such cases offer a considerable salvage value They 
are treated by lesection of the bladder neck The diagnostic procedures involved 
in selecting faimrable cases from tins gioup aie familiar to everyone mth expen- 
ence in the tieatment of such cases 

Changes in the unnary tract produced by bladder neck obstruction m children 
var^^ somewhat from those observed in adults The period during i\ hich h 3 ’’per- 
troph 3 ^ of the bladdei musculatuie may compensate for the increased difficulty 
in performing its function appears to be short m children, gnnng vay to such 
rapidly piogressnm dilatation that the bladder becomes a large atomc sac Vesico¬ 
ureteral reflux IS also encountered more frequently in children In those patients 
mth reflux xmiying degrees of hydronephrotic atrophy of the renal cortex inll be 
found Vesical diimrticula of clinical significance, on the other hand, occur less 
frequentl 3 ^ in children The 3 ^ v ere found m onl 3 '’ 2 of our 129 cases If the obstruc- 
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tion IS complicated by infection, tbe secondarj- obstructs e changes mU progress 
at a more rapid rate lake bladder neck obstruction m the older age group early 
recognition is important 

SYMBTOIU-TOLOGT 

The signs and srcmptoms produced bv bladder neck obstruction m children 
are subject to mde indindual i anation Perhaps the most common finding that 
leads to mi estigation of the unnan tract is pus in the urme Infected urme was 
found in 79 per cent of our cases and 89 per cent of these had suffered reeurrent 
attacks of chills and fei er It should be emphasized that infection in these cases 
IS a comphcation of obstruction, frequentlj a late one, and the fact that unnari 
infection led to the mitial urologic im estigation mdicates that earher snnptoms 
were oierlooked or considered insignificant Importance should therefore be 
attached to am i anation from the normal i oidmg pattern in a child 
Other si-mptoms noted in our records are frequency and straimng to urmate, 
urgenci, enuresis, oierflon incontmence, acute retention and hematuria Pre- 
quencj and straimng to urmate are perhaps the earhest sjuaptoms and mav be 
obsen ed dunng the first fen months of hfe Smce cmng is the child’s onli means 
of erpressmg discomfort at this age, abnormalities m the i oidmg pattern that 
are detected dunng this penod are based largeh upon objectne signs rather 
than subject!! e endence Enuresis is the most common unnarj disturbance m 
children It is functional in the majont\ of cases, and urologic mi estigation for 
enuresis alone is not usunlb earned out m children under the age of 4 i ear: The 
reason for this is that mam chddreu do not qmt wettmg the bed until that age 
or eien later Slighth more than 28 per cent of children who were brought to us 
because of enuresis had some ti-pe of obstructii e lesion of the Ion er unnan tract 
producing lesical imtabihti Some of these had had medical treatment and 
ps%chotherapi before attention was directed to the urmarj tract On the basis 
of our expenence it appears that a safer course to follois would be to consider 
enuresis after the age of four lears as a si-mptom of possible urologic disease 
rather than a functional disturbance If there are other associated disturbances 
in bladder function before that age, im estigation should not be delai ed Reeog- 
mtion of orgamc disease in this group dunng a penod when the unnan tract 
max be restored to normal alnajs justifies such studi The ease with iibich 
urologic im estigation can be earned out in children at the present time has 
largeh renioied objections to such examination TVettmg the clothing dunng 
the dai time is of more significance than enuresis and rareh occurs in the absence 
of urologic disease 

The incidence of acute retention in thildren is low Acute retention occurred 
m onh 5 of our 129 cases Gross hematuna occurred in onh C of this group It 
mualli occurs while the patient is straining to urmate and is more hkeh to 
happen III those cases that are acuteh infected In a few cases the snnptoms 
were not prominent enough to attract attention or tho^e that had been noted 
Here attnbuted to other lesions Tor example, one of our cases, a boi 10 i ears of 
age had been loiisidorcd well bi his famih until he recciied ai/insignificmt 
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bump in the left lenal aiea The cleA'^elopment of shock led to exploration of the 
left kidney, which was found to be hydionephrotic Coma ensued and the child 
died ten daj’^s later Autopsy showed that the opposite kidney had undergone an 
equal degiee of hydionephiotic atrophj'^ 

Anothei example is that of a 5-yeai-old giil whose first uiologic examination 
was prompted by a ceiebiovasculai accident The urologic study was done as a 
pait of the investigation to deteimine the cause of hypertension Atrophic pyelo- 
nephiitis was found on the right side and rvas the lesult of chionic infection of 
the uiinaiy tiact secondaiy to bladder neck obstruction 

DIAGNOSIS 

The diagnosis of obstruction of the lowei urinar}’’ tract m children is easy to 
make Chemical and bacteiiologic studies of the urine and renal function tests 
are loutine piocedures Specific uiologic studies include excretory urography, 
retiogiadc cystography, cystoureteioscopic examination and letrogiade pyelo 
uieterogiaphy, as indicated 

The excietoiy uiogiam wall piorude information regaiding renal function and 
will frequently show Amiiation from the noimal that may be produced by an 
obstimctive lesion It will also indicate other associated anomalies of the urinar}' 
tract, if piesent In the majouty of childien excretoiy urography can be 
accomplished by the iiitiaveiious administiation of a contrast medium In 
infants the medium may be injected intiamuscularly Addition of hyaluronidase 
to the medium to hasten absoiption has been suggested, and we have tried this 
m the past Its use, howevei, may’’ be associated with seiious complications If 
the site of the injection is not adequately'' sterilized, bactciia may be carried into 
the tissue, and with the aid of hyaluronidase, may produce wndespiead cellulitis 
I have seen one infant die fiom widespread cellulitis w'hich was attributed to use 
of hyaluionidase in this way Diagnostic uiograms can be obtained without it 

Retrogiade cy'stography' is the most important of the uiogiaphic studies It 
Will piovide mfoimation regarding the location of the obstiuction and sometimes 
Will indicate the nature of the lesion itself, that is, w'hether the obstruction is at 
the apex of the prostate fiom congenital valves at the mteinal vesical oiifice, 
from contractuie oi from hypertiophy of the c'enimoiitanum In addition, it will 
outline the size and aichitecture of the bladdei and indicate w'hether or not 
vesicoui eteral reflux is present The practical cmlue of a delayed cystogram to 
demonstrate leflux not showii on the original film is questionable Cystography' 

IS peiformed by filling the bladdei through a catheter from the baiiel of a 2 ounce 
Triumph syiinge held only the length of the cathetei aboA'e body’’ level The 
solution IS allowed to flow by gravity and should never be forcefully injected 

These combined uiographic studies may procide the required information for 
treatment in many cases Nevertheless, they should be supplemented by cysto- 
urethroscopic examination in all cases This procedure piovides a means of 
cjxlibiatmg the uiethra to rule out other congenital obstiuctive lesions, such as 
stricture and especially congenital stenosis of the e'xternal urethral meatus It 
should be lemembered that stenosis of the meatus is a common finding that 
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Fig 2 Roentgenogram of boi 4 months old uith stenosis of external urethral meatus 
with beginning vesicoureteral reflux on the left side 

occure with equal frequency m males and females It may occui independent of 
other lesions and be obstiuctive enough to produce signs of back piessine, and 
if unrecogmzed, maj' lead to leual failure (fig 2) 

Foi the sake of comfort of the patient and accuiacx of the study all instru¬ 
mental examinations in childien should be done with the use of a geneial anes¬ 
thetic It IS our custom to instill a solution of sodium pentothal into the rectum, 
and in many of the younger children this is sufficient It be supplemented 
by nitrous oxide if necessarj^ 

coil elation of the findings obtained fiom combined diagnostic studies the 
indications for treatment are usuall 3 ' cleai Cases fall loughl}’- into sexeial 
groups 1) those that require onlj'^ removal of the primarj^ obstractne lesion, 2) 
those m w Inch remoyal of the obstruction and plastic procedures on one or both 
ureters for xcsical ureteral reflux are indicated, 3) those with extensne damage 
to the uppei uiniarj" tract in which remoxal of the obstraction should be followed 
bj a long penod of drainage, and 4) those with associated lesions, such as steno¬ 
sis of the external urethral meatus, ureterocele oi uieterox esical junction obstiuc- 
tioii, that can be corrected at the same time 

TREXTMEXT 

Treatment of bladder neck obstruction m children is suigical remoxnl of the 
prim in, lesion supplemented b\ what ex er procedure is indicated m the indixid- 
11 il case In females, if the obstruction is of borderline significance, urethral 
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dilatation under anesthesia may be tried The usual finding m this group mth 
questionable obstruction is either enuiesis oi recurrent infection of the unnaiy 
tract Consideiable judgment is required, hoivever, to select the case for such 
treatment and to deterrmne the extent to which it is to be carried out It is 
doubtful that uiethral dilatation should evei be performed for a borderline 
lesion in the male The danger of injuring the urethral mucosa mth subsequent 
strictuie foimation is considerable, and there nould be httle consolation in 
creating one t 3 ’’pe of obstiuction nhile treatmg another 

The method by nhich the primal 3 ' obstructive lesion is removed surgically 
IS a mattei of individual choice The two mdeb’’ used methods are transurethral 
resection and the suprapubic transi'^esical approach Selection of the approach 
to be used depends to a gieat extent upon the age of the patient For the trans- 
uiethral approach the urethra must be large enough to accommodate an instru 
meut of sufficient size foi the lens to provide adequate vision and a working 
element large enough to lemove the obstniction j\Iost children less than four 
years of age, especially bo 3 's, viU not lend themselves well to transurethral 
resection Use of peimeal urethrostomy m males will not eliminate the likelihood 
of producing injury to the membranous urethra It is m this group of children 
that the suprapubic transvesical approach has been -widely used dunng the past 
10 years On our semce the obstruction vas pre-viousl 3 ’- removed by a hberal 
wedge resection of the posterior internal vesical area In the more recent cases 
wedge lesection has been supplemented by a modification descnbed by Young 
m 1953 By this modification a longitudinal incision is made through the anterior 
internal vesical orifice and closure is earned out m a transverse manner This 
provides a perceptible increase in the diameter of the internal vesical onfice 
Transurethral resection is qmte adequate for removal of the obstruction in 
older children Some urologists use it for all age groups and appear to be satis¬ 
fied mth the results obtamed In our hands, better lesults have been obtained 
by the open approach m the younger age group 

In the treatment of those patients mth vesicoureteral reflux, decision must 
be made between 1 ) removal of the pnmary obstructive lesion alone, 2 ) removal 
of the obstruction with reimplantation of one 01 both ureters, and 3) removal 
of the obstruction mth prolonged drainage by indwellmg urethral catheter or 
suprapubic cystostomy In those patients ivith early dilatation of the upper 
urinaiy tract treated b 3 ^ removal of the obstruction alone, intenml examination 
IS important m order to be certain that there is progressive improvement In 
the second group the penod of reflux wdl be shortened if the ureters are severed 
at then entrance into the bladder and reimplanted into a different position This 
can be done at the same tune the bladder neck obstruction is remomd Selection 
of cases for treatment m this manner is a matter of judgment The third group 
IS made up of those cases -with severe decompensation of the upper urinary^ tract 
and varynng degrees of hydronephrotic atrophy’- of the renal cortex Such cases 
require piolonged dramage m order to offer a maximum opportumty for a return 
to nonnal In females dramage can be accomplished by mdvelhng urethral 
catheter In males, however, suprapubic cystostomy is reqmred because of the 
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Fig 3 4, roentgenogram of girl -4 tears old nith bladder neck obstruction and decom¬ 
pensated unnan tract B, roentgenogram of same child after transurethral indiielling 
catheter drainage for 6 months 

tendencj to det elopment of periurethral abscesses and urethral stricture A small 
plastic collecting bag is attached to the clothing and t\om mthout particular 
inconvenience Surpnsuig iraprot emeut is sometimes obtained in the presence of 
of apparenth irret ersible changes (fig 3) 

In cases of long standing ureteral reflux the ureters hat e a tendenct to become 
elongated and tortuous The tortuositj in some cases mat be obstructit e to the 
passage of unne from the kidnets to the bladder Ec'^ection of the tortuous areas 
is required as a part of the reconstructit e procedures In planning resection of 
such ureters the surgeon should remember that thej are thin nailed and onlj 
the obstructit e area should be disturbed There is not enough intnnsic blood 
supply to maintain t labihtj, and extensit e freeing of the ureter from its bed 
mat lead to slough This procedure teas accomplished bdaterallt in 2 of our 
cases The installment empt 3 nng of the chlated bladder mth or mthout the aid 
of manual compression is a dangerous practice and can lead onlt to progressite 
renal failure if earned out for a prolonged penod 
C oiigemtal obstructit e lesions located at the intramural portion of the ureters 
and ureteroceles that are encountered in patients nith blaclder neck obstruction 
can lie corrected surgicallt at the same time the bladder neck lesion is remot ed 
In the case of each tvpe the ureter should be cut and reiniplanted into a different 
position In the case of ureterocele, if there is sec ere dilatation of the ureter 
abocc ureteral reflux will follow simple resection of the c\st In the case of 
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mtiamuial stncture, ureteral reflux rvill ah\ays follorr uieteral meatotomy if 
adequate meatotomy has been perfoimed It has been found in all patients 
observed on our seivice vho had had ureteial meatotomy It is recognized that 
continued ureteial reflux vnll contribute to renal damage Reimplantation of the 
uretei, on the other hand, should be followed by a good result if all the funda 
mental rules of plastic surgei 3 '' aie observed 

SUMMARY 

Obstmctive lesions of the urinar^'^ tract m children are common Thev are 
congenital and often associated mth other abnoimahties Three tjqies are 
encountered congenital prostatic valves, congenital hypertrophy of the veni 
montanum and, most commonly, congenital hyperti ophy of the internal sphinc 
term oiifice 

The chmcal mamfestations vary considerabl 3 ' The commonest finding is 
pyuiia Other manifestations aie frequenc}" and straining to unnate, urgencj, 
enuiesis, OAmiHov incontinence, acute retention and hematuria 

The diagnosis of obstruction of the loner minai 3 ’^ tract m childien is easy to 
make In addition to routine chemical and bactenologic studies of the unue and 
renal function tests, specific urologic studies should be done nhen indicated 
These include excietor}^ urography, retrograde cystography, cystoureteroscopic 
examination and retrograde pyelo-ureterogi aphy 

Treatment of bladder neck obstruction m children is surgical removal of the 
pnmaiy obstructive lesion supplemented b 3 ’^ the appropnate piocedure for asso¬ 
ciated lesions when present This may be accomphshed by transurethral resec¬ 
tion 01 through the suprapubic transvesical approach 

SS03 Pnjtama St, New Orleans 15, La 
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LuJuIt 19oo Bonner et al reponed preknnnarrobseri anons made m a group 
0 : IS cases of urethral and meatal stnerures uluch trere treated bt the local m- 
lecnon oi bvdrocomsone The rationale lor the use of this method uas the out- 
CToivth OI the obsen ation made bi one of us vC D B 1 on the resobung effect of 
hvdmcortisone folloirmg its mjection mto scar and fibrous tissue seen m con¬ 
tracted tendons oi spastic hemiplegic and paraplegic patients It teas also based 
on reports found m the hterature suggestmg an mhibitorr effect ujxm fibro¬ 
blastic prohieration bi hi drocorusone m expienmental animals as ireU as a pxis- 
able Ivtic effect on scar tissue m humans mth Perrome s disease 

The necessitv for a relatii eh simple inexjiensii e but satisfactorc method for 
the treatment oi stnerures is tveU knotm A number of methods have been used 
over the \ ears—none of tvhich has fulfilled the aboi e prereqmsit es These ivere 
detailed m our onginal repxut In spite of these methods stnetures of the urethra 
and meatu® have contmued to be a major therapoeunc problem m urologi' Ei en 
thou^ the frequenev oi gonorrheal stnetures has decreased smee chemotherapv 
and antibiotics came on the scene more and more stnetures are bemg seen post- 
opierativelv and follotrmg instrumentation of the urethra 

It Is behei ed that the lolloirmg method fits the need outhned aboi e and mil 
gii e nearh 100 p>or cent results in simple circumscnbed stnetures of the urethra 
or meatU' 


METHOU 


Eifti-three foiueiutive patients harbonng 5t> stnetures oi the urethra and 
mcatu- ivere studied (table 11 These mcluded IS stneture^ of the meatu= 15 
stneture^ oi the antenor urethra 18 stnetures of the membranoprostatic jimction 
and 5 stneture:- of the piostenor urethra In all instances the caliber of the urethra 
at the -tte oi the stneture ua.' measured mth the aid of standard urolosual m- 
strument- beiore treatment and rec-orded m terms of the usual French size as 
u-Al hi urohigiiU' 

^ aipueou- suspeu'ion oi hi droconisone uas mjected direttli mto the tunica 
pn>pru at the base of the =tncture at tivo tlocL positions fii e and sei en or three 
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intiamuial stiictuie, uieteial refluN Mill always follow uieteral meatotom)' if 
adequate meatotomy has been perfoimed It has been found m all patients 
obseived on oui seivice who had had uieteial meatotomy It is recognized that 
continued uieteral leflux will contiibute to lenal damage Reimplantation of the 
uretei, on the other hand, should be followed by a good result if all the funda 
mental lules of plastic suigeiy aie observed 

SUMMAin 

Obstructive lesions of the uimarj’^ tract m children are common Thev are 
congenital and often associated with other abnormalities Three types are 
encountered congenital prostatic valves, congenital hypertrophy of the veru 
montanum and, most commonly, congenital hypertrophy of the internal sphinc 
teric oiifice 

The clinical manifestations vai^' consideiablj' The commonest finding is 
pyuiia Othei manifestations aie freciuency and straining to unnate, urgency 
enuiesis, oveiflow incontinence, acute retention and hematuria 

The diagnosis of obstruction of the lowei urinary tract in children is easy to 
make In addition to loutine chemical and bacteriologic studies of the unne and 
renal function tests, specific uiologic studies should be done when indicated 
These include excretory urography, retrograde cystography, cystoureteroscopic 
examination and letrogiade pyelo-uieteiography^ 

Tieatment of bladder neck obstruction m children is surgical removal of the 
primary obstructive lesion supplemented by the appropriate procedure for asso¬ 
ciated lesions when present This may be accomplished by transurethral resec 
tion 01 through the suprapubic transvesical approach 

3503 Prytama St , New Orleans 16, La 
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LOCAL INJECTIONS 01' HYDROCORTISONE I'OR 'IHE 
EFFECTIVE TREATMENT OF CIRCUMSCRIBED 
STRICTURES OF THE URETHRA 

MELVIN K lAONS and CHARLES D BONNIRI 

from the Cancer Research and Cancer Control Unit of the Department of Surnei p rafts Uinncr 
stiy School of Medicine, the Departnicnl of Urology, Roslon Uniicrsity School of Medicine 
and (he Dcparhncnl of UTologift dieth Israel Hospital, Boston, Mass 

In Inly 1955, Bonnei, et al lepoited prcliminaiy observations made in a gioup 
of 18 cases of uiethral and mental sliietiiies which weic tieated by tlie local in¬ 
jection of hydiocoitisone The intionale foi the use of this method was the out¬ 
growth of the observatiou made by one of us (C D B ) on the lesolviiig ofTei t of 
hydiocortisone following its injection into seal and fibioiis tissue seen m con¬ 
tracted tendons of spastic hemiplegic and paiaplcgu patients It was also based 
on leports found in the hteiatuie, suggesting an mhibitoiy effect upon fibio- 
blastic piohfeiation by hydiocortisone m expciimcntal animals as well ns a pos¬ 
sible lytic effect on scai tissue in humans with I'cyionie’s disease 
The necessity foi a relativelj' simple, inexpensive but satisfactoij’’ method foi 
the treatment of strictui es is w cll Know n A numbci of methods have been used 
o\ei the yeam—none of which has fulfilled the aboic piercquisites These weie 
detailed in oui oiigmal leport In spite of these methods, stiictuics of the uiethia 
and meatus have continued to be a majoi theiapeiitic pioblom in uiology Even 
though the frequency of goiioirhcal strictui es has dec leased since chemothei apy 
and antibiotics came on the scene, moic and moie stiictures aio being seen post- 
operatively and following iiistiumcntation of the uicthin 
It 18 behered that the following method hts the need outlined above and will 
give neailj’- 100 pei cent results in simple cireumsciibed strictuies of the urcthia 
or meatus 


METHOD 


Fifty-thiee consecutive patients haibormg 56 strictuies of the uiethia and 
meatus were studied (table 1) These included 18 strictuies of the meatus, 15 
stnctuies of the autenoi urethia, 18 strictures of the membiauopiostatic junction 
and 5 strictuies of the posteiioi uiethra In all mstaiices, the cahbei of the uiethrn 
at the bite of the stiicture was meosuied with the aid of standard urological in¬ 
struments before treatment and recorded m temis of the usual French size as 
used by uiologists 

An aqueous suspension of hydrocortisone was injected directly into the tunica 
propria at the base of the stiictuie at two clock positions, five and seven or three 


Read at annual meeting, American Urological Association Boston, Mass Mnv 31 1056 
Incoi^o?Mcd of the American Cancer So’ciotj , 

The matenal used in this studj was contributed by Merck A Companj Rnhwat Non 
Mi‘^Sgan‘''‘^’“ ’ l’»^>*‘^delphia, a/d the Upiohn 

“ doveloped and manufactured with the assistanee of Ivir F T 
t allnce and Mr Joseph Held of American Cistoscopc Makers, Inc , New York, N Y 
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intiamuial strictme, ureteral leflux Bull always follow ureteral nieatotom> if 
adequate meatotomy has been peiformed It has been found in all patients 
obsen^ed on our semce who had had ureteral meatotomy It is recognized that 
continued uieteral reflux will contribute to renal damage Reimplantation of the 
ureter, on the other hand, should be followed by a good lesult if all the funda 
mental lules of plastic surgei^’- are obseived 

SUMMARA 

Obstiuctive lesions of the uiinarj^ tract m children are common Thev are 
congenital and often associated with other abnormalities Three types are 
encountered congenital piostatic valves, congenital hypertrophj^ of the veni 
montanum and, most commonly, congenital hypertrophy of the intenial sphinc 
teiic oiifice 

The clinical manifestations vaiy consideiabl}’^ The commonest finding is 
pyuria Othei manifestations are frequency and straimng to unnate, urgency, 
enuresis, overflow incontinence, acute retention and hematuria 

The diagnosis of obstioiction of the lower urinary tiact m children is easy to 
make In addition to loutine chemical and bactenologic studies of the urine and 
renal function tests, specific urologic studies should be done when indicated 
These include excretory urography, retrograde cystography, C 3 '’stoureteroscopio 
examination and retrograde pyelo-uieterography 

Treatment of bladdei neck obstioiction in children is surgical removal of the 
primary obstructive lesion supplemented by the appropriate procedure for asso¬ 
ciated lesions when present This may be accomplished by tiansurethral resec 
tion or through the suprapubic transvesical appioach 

SSOS Prytama Si , New Orleans 16, La 
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urologicnl problem pro\nded the ongiiml stimulus leading to this method of 
therapa In 1^7 this bb-i e ir-old man from North Carolina iiudcnvent supra¬ 
pubic prostatectoma m Boston followed in lb4b In local reseition of a bladder 
caremoma and the implantation of radon Subscqueiitlv main cistoscopies uere 
reqmred and a stneture dm eloped in the anterior urethra nliich nas dilated 
ivith dlftlcult^ eaen 24 daas Because of the pain endured wath each dilatation 
and presence of a false passage n hich caused understandable difficulties to doctors 
in his home state the patient came to Boston e\ en 24 da\ s for dilatation b\ the 
urologist nho bad operated upon him This necessitated moiithh expenses for 
transportation and hospitalization in iddition spinal anesthesia had to be gn en 
the urethra had to be dilated c\stostop\ had to be performed and persistent 
uniian, tract infections had to be treated This costb routine had lasted I a ears 
It nas shorth after the patients niouthh hospital sojourn in Xoaember 
1953 that one of us (C D B 1 injected Indrocortisone into the shortened fibrotic 
\chilles tendon of i a oting a\ oni in aaath a spastic hemiparesis of sea eral a cars’ 
duration due to a cerebral embolus \11 conacntional methods of phasical 
therapa had failed to stretch this tendon Two daas after the first injection of 5 
cc of hadrocortisone into tlus tendon it became soft and distensible rolloaaang 
the second mjection the tendon stretched to its nomial length This stnking 
softening of coimectiae tissue ba hadrocortisone suggested the use of this pro¬ 
cedure 111 urethnl and nieatal strictures Nine successful cases nere done and 
aaath that caidence the patient s urologist permitted us to tra the neaa method 
111 June 1954 dunng the patient s last hospital admission 
On June 16 1954 the caliber of urethra avas ISF and aa is dilated aaath difficulta 
to 2Sr Castoscopa and adchtioual radon implantation aaere done Three daas 
folloaaang this dilatation the stneture hid narroaaed to 22r and aaas re-dilated 
aaath difficulta to 2Sr after the injection of 12 5 mg ha drocortisoue at tavo sites 
Two daas later the stneture aaas soft and the urethra aaas easila' dilated to 30F 
The second treatment avas gia en On June 23 the stricture aaas no longer notice¬ 
able and the cahber of urethra aa as still 30F \fter the third injection the patient 
did well for a month aahen complete unuara obstruction dea eloped A urologist 
in his home toaaai p issed a sound easda and found no eaadence of stneture The 
urethra had been occluded ba a piece of eschar from the site of radon miplanta- 
tion floatmg m the bladder The remoa al of this corrected the imnara obstruction 
^bout 9 weeks after treatment the patient felt that his unnara stream was 
sloaaang doaaai but ddatation aa as easila accomphshed There was no eaadence of 
constnction Since that time the patient was seen at intera als for cvstoscopies 
which were now done easila m the urologist’s office From March 1955 until he 
expired m Januara 1956 the patient was bedndden and m the terminal stases of 
metastasmiig cancer Dunng this time constant dramage was maintamed and 
the catheter changed about once a week There were no further difficulties avatli 
catheter passage and the stneture remamed open 
Case 23 This 69-vear-old man aaas admitted for treatment of a stneture at the 
junction of the membranous and prostatic portions of the urethra aahich had 
resulted from a penneal prostatectonia done m 1954 Imtial cahbration reaealed 
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1 iseedle used for injection of urethral strictures Mam features are its length and 
rigiditv Points are replacenhle Xeedle obtainable from American Ci stoscope Makers, Inc 

and nine In the meatal stnctuie no anesthesia nas lecjuiied and the injection 
M as done dnectlj'' v\ ithout the aid of urethioscopy, a 2 ce S 3 mnge and a 22 gauge 
needle being used 

Stiictuies of the anteiioi and posteiioi urethra t\eie located and visualized 
thiough the Me Carthj foioblique panendoscope and injection was done vnth 
an especiallj'' devnsed endoscopic needle (fig 1) passed thiough the panendoscope 
and inserted into the tunica piopna beneath the strictuie uiidei direct vision 
The most important featuie of this insertion is to get the needle well under the 
mucosa and into the tunica piopiia undeilying the stiictuie befoie the hydro¬ 
cortisone IS injected The injection was done undei local intiaurethial anesthesia 
with 1 500 nupeicainal solution oi, moie desirably, undei low spinal oi general 
anesthesia as the case indicated AVith each tieatment the stiictuie was first 
dilated to its limit of distensibility wnthout mpture Total dosages of 25 mg to 
150 mg of hydrocortisone m from one to eight injections weie administered 
WTien moie than one injection was utihzed, the successive ones were done in 
most instances at mtei vmls of 2 daj’^s Total dosage and mtei vml of injections w ere 
vmiied at times to suit indivndual case situations All patients lecemed prophylac 
tic chemo- or antibiotic theiapj' However, no complications have resulted from 
the omission of this theiapj'^ in our moie recent cases with meatal strictures 

RESULTS 

In fifty-one of the 56 stiictures of the uiethia oi meatus included in this study 
the lesults were considered to be excellent with no furthei clinical evidence of 
stneture I’ urther dilatations hav e not been necessarj'^ dunng the current follow up 
peiiod Aftei having successfully treated 51 cases of stnctuie the impression re 
mains that the most striking observation is the softness and distensibility of 
the stneture after the fiist injection This is of couise contingent upon the bydio- 
coitisone being injected into the coriect anatomical location 

Fivm of the 56 stnetures vveie found to be resistant to this type of theiap}" 
These included 3 cases with multiple stiictuies and 2 cases with dense elongated 
stnetures of the uiethra Reasons for these failuies will be discussed below 
The following are lepresentativm case lustones of patients in whom treatment 

was successful , 

Case 10 The history of this patient is presented again because this man s 
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25 years ago Tlus patient had received monthlj’’ dilatations in the outpatient 
department for 5 years vith tihforms and followers and never went bejuiid 16F 
At the beginmng of treatment the urethra was dilated so that a 20F panendo- 
scope could be passed The pieviousl}’’ desciibed stricture was visiiabzed and 
was injected at two sites with a total of 25 mg of hydrocortisone suspension 
Two days later a 20F mbber cathetei was easily passed through the urethra 
w ith no preliminary dilatation and the urethra w as calibrated easily to 26F The 
stnoture was once again injected Because of the excellent result achieved even 
after one injection it was not considered necessar 3 ' to do further treatments in 
this patient The urethra continues to calibrate easilj’- to 26F 

Case 38 This 31-jmar-old man was admitted to the hospital for a complete 
urological studj' as part of an mfertilitj’’ examination At the time of cystoscopy 
it w-as noted that the urethral meatus was extremely tight and barely adrmtted 
a 20r sound, it was therefore injected with 50 mg of hydiocortisone solution 
Two daj's later the urethra was easily calibrated to 30F and has mamtained 
this cahbei wuth no further dilatations or injections 
Case 39 This 64-year-old man had a meatal stncture caused by a tiansurethral 
resection It was calibrated wuth difBculty to 16F This was defimtely an in¬ 
durated, stenosed meatus which would have required meatotomy An initial 
dose of 25 mg of hj^drocortisone was injected into the stricture at two sites 
Two days later the urethra was easily calibrated to 26F and the mjection was 
repeated Fn e days later the urethra w as easily calibrated to 30F and no fuiiher 
treatments or dilatations have been necessarj" 

Case 45 This is the case of a 60-year-old man w ith a stncture of the membi ano- 
prostatic junction due to gonorrhea and of 45 j'ears’ duration The stnctuie 
previously required at least monthly dilatations and could never be dilated 
above 22F On admission to the hospital the cahber of the urethra was IGF and 
a No 20 French panendoscope w'as passed to the site of stricture The stncture 


was visuahzed at the membranoprostatic junction and injected wuth 25 mg of 
hydrocortisone at two sites Two days following the mitial injection the patient 
was once agam axaimned and a 24F catheter passed easily through the urethra 
The urethra was cahbrated to 26F with ease and the site of stncture again 
injected This procedure was once agam repeated 2 daj^s later and the patient 
returned to his home m another part of the country One month postoperatively 
the patient w as axamined and the urethra cahbrated easily to 26r Smce then 
the patient has requu-ed no further dilatations and has had striking rehef of his 
sjnnptoms for the first time m 45 years 

Case 30 This 37-year-old male school teacher w as seen m consultation because 
of urethral stnctures of 10 years’ duration as a result of gonorrhea, necessitating 
monthly dilatations A urethrogram revealed filiform stnctures at the junction 
of the proxunal and nuddle third of the antenor urethra, and at the neck of the 
bladder A total of 75 mg hydrocortisone suspension was injected into each of 
An through the panendoscope m three separate sittings 

Mter the initial nij^ection, the anterior stncture was markedly softened and the 

“rtrarture Has tighter but 
alto eouM be calibrated to 281 Three montha late, there iva. „o e" denk rf 
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a fiJifomi stnrture which i\as dilated inth a fihfonn and followers to Xo 20r 
-0 panendoscope was inserted and the site of stricture was easily identified. 
The lesion was injected at two sites with a total of 25 0 mg of hydrocortisone 
suspension Two dais later a 20F catheter passed easily thro ugh the urethra 
with no prehminari' dilatation as chd a 24JF panendoscope X'o ckmcal endenc-e 
of stncture formation could be noted by the passage of the instrument Inspection 
of the urethra revealed that the endoscopic picture of the prenouslv noted 
stncture had undergone change and the bar formation characteristic of it had 
begun to d i minis h This lesion was agam mjected at two sites with 12 5 mg of 
h^ drocortisone suspension mto each Four days later the cahber of the urethra 
was 2SF Inspection of the site of stncture with the panendoscope revealed 
complete chsappearance of the characteristic fibrous bar formation at the site cf 
stncture Xo mjection was done because of the easy distensibility and softnesr 
of the prenou': area of stncture This patient required no further dilatations of 
the urethra and to date there has been no further endence of stncture 

Case 29 A 63-year-old man was admitted for treatment of a stncture of the 
membranoprostatic junction of the urethra of 12 years duration. This stncture 
had developed followmg an episode of urethntis and the patient had been seen 
sporachcaOy m the outpatient department of the gemtourmaiy climc He had 
required regular dilatations at these nsits but his chief complamts were altvavs 
frequenev of urination durmg the dav and marked noctuna In addition he had a 
weak hesitant and mtenmttent stream A urethrogram revealed a stncture 
at the membranoprostatic junenon. The cahber of the urethra was 24F The 
stncture was seen through the panendoscope and mjected at two sites with 12 o 
mg hvdrocortisone mto each. Two day*: later the urethra was cahbrated easilr 
bv a 2SF sound and the mjecnon repeated This patient was subsequentlv fol¬ 
lowed m the outpatient department and there has been no further evidence of 
stncture The rehef after this treatment was stnkmg and for the first time m 6 
years the patient had no noctuna and no daytime frequenev, his stream was 
strong without hesitancv or mtemiption 

Case 33 A 77-vear-old man was admitted to the hospital for treatment of a 
filiform stncture of the membranoprostatic junction that resulted from a supra¬ 
pubic prostatectomy m 1946 and a transurethral resection m 1951 A fihform was 
inserted through the urethra mto the bladder after an extremelv difficult mampu- 
lation mvolvmg 20 nunutes and 6 different fihfonns The urethra was then 
dilated to its limit of distensibihfy without rupture and a 20F panendoscope 
inserted The stncture was visualized and mjected at two sites with hydrocorti¬ 
sone solution. Two days after the mitial mjection a 16F catheter passed easily 
through the urethra with no pre liminar y dilatation. The luethra at this tu^ 
was easdy cahbrated by a 2SF sound. The hydrocortisone mjection was repeats 
and 2 days later, under local anesthesia the urethra was agam easili cahbrat 
by a 2SF sound An mjection of hydrocortisone was agam gn en The patient 
required no further dilatanons and to date has mamtamed a urethra of adequate 

cahber , ^ j- ^ r 

Case 35 71-year-old man was admitted for the treatmen o a stncture o 

the membranoprostanc junction resultmg from a traumatic crstolitholapaw 
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T\ble 4 



1 


of Patient 




11-*^ 

2l-’0 

1 31-40 1 ll-ro 'l-tfl 

• 61-'0 1 

1 

1 71-50-t- 

Xumber of patients 

' 1 ' 

2 

1 , 1 - ' R 

' 16 

1 17 

1 


Ncir 


Number of patient- 

Summan of information concerning age of patients and duration of strictures Note 
that majont\ of patient^ arc more than 60 \ear3 of age and that fen patients are of the 
\ounger age group in nhich strictures gonorrheal in origin, nere formerh seen Almost 
half of the strictures were new or nenh di-cotercd, and the majontt of those remaimng 
were of two to ten \ ears’ duration 

T\BLE 5 
Site of firicliire 

IS Membrano prostatie junction 17 

12 Po'tenor urethra 4 


Caii'c of rlnclttrc 


Unknown 

3 

Prostatectomi 


Gonorrhea 

13 

Transurethral 

21 

Other inflammator. 

3 

Suprapubic 

3 

Traumatic 

6 

Penneal 

2 

Summan of location and 

cause of stnetures Note relatue infrequenct 

of postenor 

urethral cinctures Most common cau'e was transurethral pro^t itic re-ection, the second 


mo't common nas gonorrhea 

^lost stnetures occurred in the meatus or membranoprostatic junction The 
posterior urethra was the least common site Transurethnl resection of the 
prostate gland tsas the most common cause and i\as found to be so almost twice 
as often as gonorrhea (table 5) 

All but four of the long lastmg stnetures regardless of their age required dilata¬ 
tions at 4 ueek mtenals or more frequenth The patient uho had had a stne- 
ture for 50 i ears had needed monthli dilatations (fig 2) 

Twenti-eight stnetures were filiform in caliber before therapv and seienteen 
more were 16F or less In one instance the stneture cahbrated to 24r but the 
patient had marked semptoms of urgenci, noctiina plus hesitation and interrup¬ 
tion of the unnan stream All of these snnptoms disappeared foUou-mg therapv 
Followmg treatment all 51 stnetures cahbrated abo\ e 24F (table 6) 

The patients who had thirtv-three of the 51 stnetures hai e been followed 
longer than one \ ear and hai e required no further mstrumentation All have 
been foUoved longer than their prenoush required intenal of dilatation (table 
7) 


Meatus 

\iitenor urethra 


Duration of Stneture Clears) 


, . I-IO 

ai5Co\ef«i 


21-^ 


4l-'0 


15 
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the anterior stncture Hoi\ever, the bladder neck had again contracted Tbs 
time supiapubic cystotom 3 '^'' as done The bladder neck w as markedly contracted 
and fibrosed A ^ edge resection of the bladder neck m as accomplished and hjdro- 
coitisone injected into the cut edges Eleven months folloinng this latter pro 
ceduie, there has been no recurrence of contracture, and the urethra and bladder 
neck calibiate easil}^ to 2GF 


DISCUSSIO^ 

The 53 cases of strictures v hich v ere obsen^ed during the past 2 years hai e 
come mainlj' from three souices as shovn in table 2 Imtiallj’’ most stnctures 
V ere found among hospital outpatient patients but since the appearance of the 
preliminary papei many recentl}'' treated strictmes vere seen in private practice 

The majority of all strictuies vere cured by three oi fewer injections Obj 
two stnctures required moie (5 and 8 respective!}’-) and this was probably due 
to the fact that the medication was not injected into the proper location Thism 
part also e\plains wh3rmoie than 75 mg of h 3 '’drocortisone w ere sometimes used 
in an effort to insuie piopei placement of an adequate amount of the matenal 
(table 3) 

Thirt 3 '--three of the 53 patients weie be 3 ’-ond the sixth decade of life Tbs, 
coupled w ith the fact that 22 of these stnctures w ere new, confirms the belief 
that traumatic and postoperative stnctures aie now more common than the 
infectious vanet}’’ (table 4) Four strictures had lasted longer than 20 3 'ears 


Table 2 Source of patients with strictures 



1 

j Cases 

Massachusetts Memorial Hospital (G U Clinic) 

1 

Beth Israel Hospital (G U Clinic) 

16 

Private Practices 

23 

Total 

53 


Table 3 


Vumber of Injections 



1 

1 ^ 

1 3 

J 

5 

1 6 1 

1 

1 8 

Number of patients j 

1 6 

21 

^ 22 

0 j 

1 j 

0 

0 

1 


Total Dosage (mg ) 



3,14 1 

50 1 

! ” i 

8154 

100 

112J6 

1 12:. 

1 13714 

[ 150 

I 

Number of patients j 5 

3 1 

19 1 

1 14 j 

1 

3 1 

' ) 

1 2 

" i 

1 


Number of injections made to cure strictures and total amount of hi drocortisone in 
jected Note that majonft of patients required tno or three injections, 6 patients were 
cured b\ one, and two required five and eight injections respectite j i pica o a 
was 50 or 75 mg hydrocortisone Larger amounts were used vhen ere nas some ques i 
as to correct placement of material 
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Fig 3 TTrethrogram of 5ucces=fuU\ treated case Fbove anterior posterior vievr and 
belovr oblique new on left are pretreatiuent picture^ Xote definite criange in caliber in 
post-treatment filtit 

of the stneture This represents an actual change and not a distension produced 
bv pressure 

Failures were encountered m cases of elongated dense and or multiple stnc- 
tures which could not be injected throughout their entire length However, 
e\en these nere not hopeless as thev were et eatuallt cured bt internal urethrot- 
om\ foUoned bt injection of the line of inci'non with hvdrocortisone (table S 
and figure 6) 

The succes> of the treatment depends cbiefli upon the technique of the mjec- 
tions The needle must be mserted well mto the tumca propna of the urethra, 
for It IS here where fibroblasts are laid dorni and it n: here that fibrohdic action 
IS effect u e 

It IS of utmo-t miportance not to oierdistend or rupture the stricture by too 
ngorous a dilatation This onh causes mcreased fibrous and further constnctiom 
It IS sufficient to calibrate a urethra to 22 or 24F for most purposes In the 
absence of u-mptom'^ the facile passage of even an IS or 20F nibber catheter is 
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FREQUENCY of DILATATION In WEEKS BEFORE TREATMENT 

2 Frequencj of dilatations before treatment compared with duration of stricture 
in all instances of more than 1 3 ear’s duration Note that all but 4 coses required dilatation 
ever 3 ' 4 weeks or at more frequent intervals 


Table 6 

Caliber of stricture before treatment 



Filiform 

10-16 Fr 


— 

Number of cases 

28 

17 

5 


Caliber of stricture after Rx 

Number of cases 

0 

0 

0 

51 


Note that caliber of majorit 3 ' of strictures nas below 16F before treatment and that 
all were above 24F following treatment 


Table 7 Duration of followup {months) 



2-0 

7-12 

IJ-I8 

19-2A I 

25-30 

Number of cases 

9 

9 

16 

' 11 * 

7 


* 1 deceased at 15 months 

Eighteen patients have been followed more than 18 months and 33 patients more than 
12 months In all instances followup period is longer than previous interval of dilatation 


Therefore, the tieatment just described is effective for the cuie of veil circum¬ 
scribed, tvell defined meatal and urethral stnetures It is techmcally simple, 
inexpensive, and requires little tune It abohshes the chromcity of the disease 
and does away with the need for hfe-long therapj’^ 

Results have been measurable not onlj’’ by disappearance of sj’mptomatology 
and actual urethral cahbration, but also by urethrograms Figures 3, 4 and 5 
illustrate anterior-posterior and obhque views of urethrograms taken m 3 
cases In each instance there is an apparent and nsible increase in the diameter 
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Fia 3 Urethrogram of auccessfullj treated case Above, antenor postenor vierv and 
belon, oblique vieu, on left are pretreatment pictures Note definite change in caliber m 
post treatment films 

of the stricture Tlus lepresents an actual change and not a distension produced 
by pressure 

Failures ttere encouiiteied in cases of elongated dense and/or multiple stric¬ 
tures which could not be injected throughout then entire length However, 
et en these w ere not hopeless as they w ere eventually cured bj internal urethrot¬ 
omy follow ed by injection of the line of incision w ith hydrocortisone (table 8 
and figure 6) 

The success of the treatment depends chiefly upon the technique of the injec¬ 
tions The needle must be inserted well mto the tunica propna of the urethra, 
for it IS here where fibioblasts are laid dowm, and it is here that fibrolytic action 
is effectn c 

It IS of utmost importance not to o\ erdistend or mpture the stricture by too 
^•lgorous a dilatation This only causes increased fibrosis and further constnction 
It IS sufficient to calibrate a urethra to 22 or 24F for most purposes In the 
absence of symptoms the facile passage of e\ en an 18 or 20F rubber catheter is 
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FREQUENCY of DILATADON tn WEEKS BEFORE TREATMENT 

Fig 2 Frequencj of dilatations before treatment compared inth duration of stricture 
in all instances of more than 1 j ear’s duration Note that all but 4 cases required dilatation 
every 4 weeks or at more frequent intervals 


Table 6 

Caliber of slnclurc before treatment 



Filiform 

10-16 Fr 



Number of cases 

28 

i 

17 

1 

5 

1 

BBB 

Caliber of sinclure after Rx 

Number of cases 

0 

0 

0 

51 


Note that caliber of majority of strictures nas belon 16F before treatment and that 
all were above 24P following treatment 


Table 7 Duration of followup (months) 



2-6 

7-12 

13-18 

19-24 

25-30 

Number of cases 

9 

9 

15 

11* I 

7 


* 1 deceased at 15 months 

Eighteen patients have been followed more than 18 months and 33 patients more than 
12 months In all instances followup period is longer than previous interval of dilatation 


Theiefore, the treatment just described is effective for the cuie of well circum¬ 
scribed, well defined meatal and urethral stnctures It is techmcallj’ simple, 
mexpensive, and reqtuies little tune It abohshes the chronicit}^ of the disease 
and does away vuth the need for life-long therapj’ 

Results have been measurable not only by disappearance of S 3 ^mptomatology 
and actual urethral calibration, but also by uiethrograms Figures 3, 4 and 5 
illustrate antenor-postenor and oblique views of urethrograms taken in 3 
cases In each instance there is an apparent and nsible increase in the diameter 






STRICTURES OF URETHRA 


753 


f— 



Fia 5 Urethrogram of nnothor successfiillj treated case Pretreatment films are on left 
Oblique viei\ shoes post treatment films taken at a 3 month interval mth corresponding 
anterior postenor picture, and after 1 rear Aote definite increase in caliber 

there is, a fibrolytic effect as. mcII as an inhibitory effect from the injections of 
hydrocortisone into the aiea of stricture 

The imphcations of this form of treatment m the field of gemtoiinnarj’^ surgery 
are far reaching It is not 0013 ”^ useful m the treatment of stnetures of the urethra 
and meatus, it is noii being used prophylacticall 3 at the time of transurethral 
suigery to prei ent meatal stnetures 

With vesical neck contractures there has been i anable success IMiere there 
has been not too thick a fibrous layer, the results have been good Prehnunary 
observations indicate that the procedure of choice in dealing mth a contract’d 
\esical neck is transurethral resection followed by circumferential injection of 
the area w ith hydrocortisone 

The application of this therapy is recommended as an adjunct in the treatment 
of vesical neck contractures, pyeloplasty, h 3 T)ospadias repair, urethroplasty 
and to all surgical procedures invohmg the urethra where there might be post¬ 
operative stneture formation 

H 3 drocortisone injected directly into the fresh suture lines of these procedures 
does not dela 3 " healing 
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I'lG 4 Urethrogram of another successfulb treated 9 " ^^p^g’^comp^etrobstruc 
fill’s With antenor-postenor \iew above and oblique new belo ^gage^fand contrast 

tio In post treatment films caliber of stncture can be seen to be increasea anu 

me I im can be seen be 3 ond stncture site 

frequently sufficient etndence of an adequate urethial caliber The ttant 
passatre of large sounds may in itself lesult in the formation of ^t^'^res 

The success of the treatment beais no lelationship to the age nvdro- 

and bear^ httle relation to the number of mjections oi to the 
cortisone solution used We have found it advisable to use the pi p 
has 2'’ mg /cc m pieieience to those contaimng 50 mg stncture histo- 

It 1 . obMously difficult to pi ore disappe^n 
logically We cun only postulate at this time, fiom the e 
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Fig 5 Frethrogram oi another succej^fullv treated case Pretreatment films are on left 
Oblique vier"£hotr5 post treatment films taken at a 3 month intenal mth corresponding 
anterior posterior picture and after 1 tear Xote definite increase in caliber 

there is a fibrolvtic e5ect as tvell as an uihibiton effect from the injections of 
h\ drocortisone mto the area of stncture 

The imphcanons of this form of treatment m the field of gemtounnara' surgery 
are far reaching It is not onlv useful m the treatment of stnctures of the urethra 
and meatus it is now bemg used prophi lacficalh at the time of transurethral 
surgen to preient meatal stnctures 

With \ esieal neck contractures there has been i anable success Where there 
has been not too thick a fibrous lai er, the results ha\ e been good Ptehminarv 
observations indicate that the procedure of choice m deahng with a contract^ 
\esical neck is transurethral resection followed bi circumferential mjection of 
the area with hi drocortisone 

The application of this therapi is recommended as an adjunct in the treatment 
of lesical neck contractures pyeloplastj hrpospadias repair, urethroplasty 
and to all surgical procedures mi olnng the urethra where there might be post- 
operatiie stncture formation 

Hi drocortisone injected chrectli mto the fresh suture hnes of these procedures 
dote not delai heahng 



I IQ 4 Urethrogram of another successfully treated case On the left are pretreatmen 
fill s With antenor-postenor men above and oblique vien belon Note conmlete obstnie 
tio ; In post treatment films caliber of stricture can be seen to be increased and contras 
me I im can be seen be 3 ond stricture site 

frequently sufBcient eMdence of an adequate uiethral caliber The vanton 
passage of laige sounds maji tn itself result in the foimation of strictures 

The success of the treatment beam no lelationship to the age of the stncture 
and bears little relation to the numbei of injections oi to the amount of hydro¬ 
cortisone solution used We have found it ad\ isable to use the pieparation which 
has 2"' mg /cc in pieierence to those contaimng 50 mg /cc 

It IS obviously difficult to pio\e the disappearance of the stncture histo¬ 
logically We can onl}' postulate at this time, fiom the eiidence at hand, that 
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The direct injection of hydrocortisone achieves lesnlts not obtainable with oral 
therapy and causes no systemic reactions 

smauRT 

Fifty-one well defined, circumscnbed urethral and nieatal strictures were 
cured by the local injection of hydrocortisone into the tumca propria below two 
clock positions of the urethial stricture 

Cure was usually obtained mth three oi feuei injections 
Two dense elongated stnctures and three cases of multiple stnctures not 
amenable to this therapy were eventually cured by mtemal urethrotomy and 
injection of the incision site uith hydrocortisone 

The authors are grateful to Dr Samuel N Vose, chief of urology, Massa¬ 
chusetts Memorial Hospitals and to Dr George C Prather, chief of urology, 
Beth Israel Hospital for their advice, encouragement and constructive criticisms 
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Age 

Cause of Stricture 

Site of Stneture 

Caxisc of Failure 

1 

70 

Traumatic 

Posterior urethra 

Dense elongated 
stricture 

2 

75 

Traumatic 

Membranous A pos¬ 
terior urethra 

Multiple strictures 

3 

30 

Congenital <L tniu 
matic 

Anterior urethra 

Multiple stnetures 

4 

60 

Inflammatorj 

Anterior urethra 

Multiple strictures 

5 

45 

Gonorrhea 

Anterior urethra 

Dense elongated 
stricture 


Strictures in these 5 cases i\cre subsequently cured bj internal urethrotomy and in 
jcction of hydrocortisone into line of incision 



Fig 6 Urethrogram demonstrating tjpes 

py Above, antenor posterior and tuo vim« 


apy Above, antenor posterior anO oblique view oi ganic two views 

called washboard vanetj Below, dense, elongated injection of incision line with 

These two tjpes will respond to internal iirethrotomj nnu j 
hydrocortisone 
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Fig 1 A, sue of geUoara before it is rolled into c>linder B, cjlindncal roll of gelfoam 
placed within cavitj of tunica albumnea C, tunica nlouginea is sewed loosel) i\ith triple 0 
chroimc over gelfoam pad, followed bj similar suture in tunica vaginalis thus completing 
new ‘testicle “ 10 months after operation in nhich gelfoam was used Note normal 

contour of scrotum 

fascia and skin are then each sen ed m separate layers, also mth tnple 0 chromic 
over a small rubber dram 

The standard commercial piece of gelfoam already packaged in sizes of % bj- 
2J4 by yi inches, and used m the first patients, proved to be a httle too minute 
for a good result, except where the testicle was very small A better sized and 
longer lasting testicle was obtained wnth a piece of gelfoam measuring 1 by 
2H by 14 niches, as descnbed 

The new “testicle” may look small following this operation (fig 1, c) How¬ 
ever, the gelfoam apparently fills wnth serum and some blood and sw^ells, usually 
twenty-four hours following the operation The new “testicle” then appears 
normal in size and shape 

By means of this techmque the epididymis remains, and the patient can 
acqmre epididymitis as well as anyone else Therefore, it is believed wise to 
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TESTICULAR PROSTHESIS FOR AN INTRACAPSULAR 
ORCHIECTOMY 

GEORGE O BAUMRUCIOER 

From the Department of Urology, U S Veterans Hospital, Ernes, Illinois, and the Universiiy 
of Illinois College of Medicine, Chicago, III 

The value of orchiectom 3 '^ in cancel of the prostate is a well established ther 
apeutic procedure There are several methods of accomphshmg this result three 
surgical techniques and two non-surgical 

First IS the simple classical orchiectomy wherein the entire testicle and epi 
didymis are removed by simply clamping and transecting the entire spermatic 
cord There is the method of resecting the entire testicle from the epididymis 
leaving the cord attached to the epididymis, which senms as a small residual 
“testicle ” There is also the intra- oi subcapsular orchiectomy, wherein the tunica 
albuginea is incised and the seminiferous tubules are thoroughly scraped or 
peeled out fiom within the capsule of the testis The capsule then is resutured 
and this also leaves a small residual “testicle” consisting of the epididymis and 
the empty sutured tunica albuginea A non-surgical orchiectomy can be accom 
phshed by producing atrophy of the testicles by use of v-raj"^ therapy or large 
doses of estrogens These latter ti\ o methods do not, of course, produce as com 
plete a removal of androgenic producmg tissues as the surgical methods 

There is no doubt m my mind but that the knowledge of a complete removal 
of both testicles leaves the patient with a definite psychic upset, consisting of 
both a sense of physical infenority and a defmite mental depression This, I 
believe, is in addition to the defimte physiological syndrome produced by the 
sudden removal of androgens It is to coimteract this mental reaction that the 
following procedure of replacing the removed scrotal contents is recommended 

TECHNIQUE 

See figure 1 The scrotum is opened directly over the testicle The skin of the 
scrotum is stretched over the testicle by firmly holdmg the testicle with thumb and 
forefinger The tumca vaginalis and the tumca albuginea are then incised Still 
firmly holding and compressing the testicle without changmg the onginal gnp 
the senuniferous tubules are then easily scraped or peeled out of the sac by using 
the spreading action of a pair of blunt scissors or the handle end of a scalpel 
This IS so fai an avascular operation Bleedmg is encountered at the base of the 
tumca albuginea where the blood supply enters the senuniferous tubules This 
is ligated with a triple 0 chromic suture on a needle A piece of gelfoam, 1 by 
23 ^ by 3^ inches m size, is now lightly compressed and roUed into the foriii of a 
loose cylinder (fig 1, B) This is placed longitudinally into the sac of the tunica 
albuginea, which is then sewed loosely unth a runmng suture of triple 0 chromic 
catgut The tumca vaginalis is also sewed loosely for better drainage The scrotal 

Read at meeting, North Central Section of American Urological Association, Cleveland, 
Ohio, October 3-5, 1956 
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THE SEX CHEO-ALITIX TEST IX CLIXIC4L PRACTICE 


K G BTXGE \ND J T BRADBURY, Sc D 


From ihc Dcpnrlmcntr of Vrohau and Ob^telncf and Gunccoloau 
Modica! CoUrac lotra C:tu iotro 


State Unircrsttu oi loira 


The urologist mav be called upon to detenmne the sex of a patient or nia\, 
at the operating table be confronted bi the need of such information m an 
apparentb normal mdividual 

Dr :Murrav L Barr and his associates first identified m somatic cells cvtologic 
sex differences Anv such cells of the human bodv could be used but those m 
ihe skin and from the oral and reprodueme tract mucosa have been emploied 
exTensivelv In females, the resting nuclei contam a special plano-com a\ chroma- 
tm usuallr located at the inner surface of the nuclear membrane In males, 
onlv a fen- cell; mav have a annlar mass 

Fortunatelv, ve have had the opportumti to send oral smears to the laboratorj- 
ofDr TV 0 Xelson Tmo ordman glass shdes used m microscopy are emploi ed 
Each inner surface of the cheek is genth scraped mth a shde and the matenal 
spread out The shdes are then immersed immediateb vhile wet mto a modified 
Davidson s solution proposed bv Barr The solution consists of 

Formalin 20 pans 

Glacial acetic acid 10 pans 

05 per cent alcohol 30 pans 

Distilled vater 30 pans 

Shdes remam m the freshlv prepared solunon usuallv for 24 hours and then are 
stamed with a modified Feulgen techmque and counterstamed with dilute hght 
green The mcidence of sex chromatm m a total of 100 nuclei from each smear 
IS detenmned under od immersion 

This easi method for sex determination resenes gonadal biopsies and major 
surgical explorations for confirmation and corrective measures after careful studv 
of the patient In the newborn when sex is m doubt, a quick decision becomes 
paramount for a ranonal plan 01 treatment The differentiation of adrenal hvper- 
plasia from some error of sexual de\ elopment is especiallv significant m newborn 
mfants Manx of these patients with adrenal hvperplasia do not retam salt and 
mav develop addisonian crises Cornsone therapv effectixelv reduces the ele- 
xated l7-ketosteroids and dramatic clmical improvement ensues In both m- 
stances needless surgerv is ehmmated future parent-patient angmsh and 
coniusion are avoided and future needs of the patient anticipated 

TVe haxe seen patients with undescended testes who later turn out to be 
gnls and recentlx a girl with a congemtal mgumal herma who was found to have 
a tesns m the sac These are embarrassmg facts to discox er at the operatmg 
table A, high lex el of chmeal suspicion and use 01 the sex chromatm test wdl 
forewarn and prepare surgeons for these eventuahnes and above all, help plan 
the therapv by foresight 
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Simply ligate oi transect the vas deferens at the same time and through the same 
incision 


RESULTS 

Fifteen patients have been subjected to this procedure The results have been 
obsen'^ed for 1 j'^ear In one patient, an 80-year-old man who had only one testicle, 
a too large piece of gelfoam v as used and a subsequent scrotal abscess followed 
This V as corrected by simplj'- ligating and transecting the cord and removing the 
entile mass of epididymis and “new” testis Since this first case, and since the 
use of smaller pieces of gelfoam as described, all other cases have healed imevent 
fully, and the patients have two noimal appearing “testicles ” The scrotum is 
usuall}’’ tender for the first three to five postoperative days, and is relieved by hot 
packs or hot baths and a sciotal support, which is worn for at least two weeks 
postopeiatively The patient is kept m bed for at least two days following the 
operation with the scrotum elevated 

In the first 3 patients m w horn the small pieces, % by 2yi inches, w ere used, 
the gelfoam lasted approMmately siv months and wms apparentl}'^ almost all 
absorbed m the course of a year In seveial others the “testicle” had shrunken 
to about one-half the original size in the course of a year In the last few cases 
m which the 1 by bj'" 34 inches piece of gelfoam was used, the size appeared 
almost normal wnth very little absorption at the end of 10 months The patient 
does not complain of the gradual atrophy as much as the sudden absence of both 
testicles that follows a complete, routine orchiectomy 

30 S County Line Rd , Hinsdale, III 
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W H , a 33-\ear-old vlute “man,” complained of infertility of several \ears 
duration On pll^slcal e\ammation the beard and avill(ir\ hair n ere absent The 
breasts ^^ere enlarged, the pubic hair of female distribution The penis and 
scrotum uere normal and both testes were small A semen sample contained no 
spermatozoa, the gonadotrophins uere at castrate leiels Bilateral testicular 
biopsies showed tubular sclerosis and adematous masses of interstitial cells An 
oral smear rei ealed cells of the female taiie A diagnosis of Hinefelter samdrome 
as made 

R J , a 17-1 ear-old n hite girl, had a genital deformiti iin cstigated at the age 
of 5, laparotomy showed a uterus and tube on the nght and some structures 
suggesting gonads, the histology of which was indeterminate The lagina and 
cenTX w ere nsuahzed by endoscopy At age 14 c\ clic estrogen therapi w as 
begun and at present, menses are regular wuth estrogenic withdrawal An oral 
smear showed cells of the male type Urinary gonadotrophins rose to castrate 
lei el when estrogen was wathheld for one month Most likely diagnostic classi¬ 
fication IS Turner’s symdrome (gonadal dysgenesis) 

Three of these 5 cases seen in the past year had had minecessan surgery to 
estabhsh se.\ The easily used chromatin test would hay e resen ed surgen for 
plastic procedures where mdicated The psychiatnc, anatomical and social 
factors can be ey aluated before operation and a course of therapy enyisioned 
The urologist must be alert and suspect some error of seeual dei elopmeut m 
patients with undescended testes, small scrotal gonads, lack of beard, gy neco- 
mastia, enlarged phallus, congemtal henna and amenorrhea His suspicion can 
easily be confirmed bi the simple chromatin test 

A lO-y ear-old-boy' was referred by' Dr Fredenck Brush of Alasoii City, Iowa 
The mother thought the boy’s gemtaha w ere smaller than normal Physical 
exarmnation rei ealed slight obesity and normal appeanng gemtaha The oral 
smear was reported sex chromatin positixe (female type) Bilateral testicular 
biopsies rei ealed that many tubules were dey oid of germ cells, some contained 
goma and others, oocytes Smce the only known instances of positn e chromatm 
test m males hax e been m Rhuefelter’s syndrome it is our impression that 
this case, a sex chromatm-positii e prepubertal box, will de\ elop this syndrome 
(Case presentation at the annual meetmg of the Chmcal Society of Genito- 
Unnary Sui^eons, Iowa City , Iowa, Februarx 7 and 8, 1957 ) 


REFERENCES 
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Gills With dwaifism, infantilism, webbed neck and coaictatioii of the aorta 
(Turner’s syndrome) shoii, in the majorit 3 '^ of cases, male t 3 ^pe somatic nuclei 
An early diagnosis of gonadal d 3 '^sgenesi& can be established and the necessarj 
estrogen piesciibed at puberty 

In IGinefelter’s syndrome seen m infertile males, the se\ chromatin test mil 
be of the female t 3 ’’pe and a read 3 '' diffeientiation from othei t 3 "pes of “testicular” 
atrophy can be made 


CASE REPORTS 

K H , a 4:-yeai old “bo 3 '’,” one of twins, r\as seen foi advice about undescended 
testes During the past 6 months prioi to consultation, the patient had grown 
rapidly, facial pimples appeared and vocal tones weie low On examination 
the patient was large for his age He had mild facial acne The pubic hair nas 
coarse, maiked choidee of the phallus was present mth the unnary meatus at 
the penoscrotal area Testes were not palpable in a well developed scrotum An 
oral smear revealed cells of the female t 3 '^pe and the unnary 17-ketosteroids were 
elevated The resident staff, unconvinced b 3 ’’ the oial smear information, per 
formed an urethrogram which showed a nonnal posterior urethra confirmed b)' 
endoscopy At operation two ovaries and tubes, and a uteius veie found The 
17-ketosteioid excretion quickl 3 ’' diopped to normal levels following cortisone 
therapy A diagnosis of female pseudohermaphroditism with adienal h 3 'per- 
plasia w^as made m a patient with “undescended testes ” Delay in the diagnosis 
of sex has raised the question w hether this girl should be leaied as a boy It is no 
easy matter for parents who brmg in their bo 3 ’', especially a twin, for undescended 
testes and find out “he” is a girl No corrective surgery wms performed at the 
imtial exploration, but the internal sex organs were latei removed surgically 
and a plan of therap 3 '^ w as imtiated toward the establishment of male genitalia 
In contrast to the preceding case, D T , a premature Negro infant, had gem 
talia suggestmg undescended testes and hypospadias m a male or an enlarged 
chtoris m a female The oral smear wms of the female type and the 17-keto- 
steroids were markedly elevated Cortisone therap 3 '' greatly reduced the latter 
and the child gamed w eight Quick recognition of the true sex and adrenal hyper¬ 
plasia resulted m a planned management The biological hardships of prematurity 
are severe enough wnthout complications such as these Further, this girl mil 
never be considered a boy wuth undescended testes 

K S , an 11-yeai-old w^hite “girl,” had noticed a gradually increasing, painless 
nght inguinal mass for 3 years Examination showed a reducible, non-tender, 
soft inguinal mass above the labium At surgeiy a testis (later histologically 
proven) w^as found and a biopsy taken Pelvic examination showmd a normal 
chtons, labia and vagina No cerv^ix could be found The sex chromatin test 
revealed cells of the male tyqie A diagnosis of male pseudohermaphroditism w'as 
made This case suggests the advisabihty'- of routine use of the sex chromatin 
test in all cases of inguinal herma in girls This patient has twm sibhngs wuti 
suspected hernias and the chromatin tests wall be done before their henuae are 
approached surgically 
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maturation of the germ cell the number of chromosomes is reduced from 4S 
to 24 one of each parr going to each daughter cell Thus, although all mature or a 
contain 23 somatic chromosomes plus an X chromosome, half of the spermatozoa 
contam an X chromosome and the others a Y chromosome Fertihzation of an 
ovum hi a spermatozoon beanng an X chromosome then results lu the de\ el- 
opment'of a female, while fertihzation b\ a Y beanng sperm results m a male 
Actuallv it has been demonstrated in insects that the Y chromosome has no 
sexual influence for an mdindual de\ eloping with onl\ one X chromosome is a 
male whether or not there is a 1 chromosome 

Honeier, sex m the earh embno is onli potential, since the gonad is an 
undifferentiated cell mass along the urogemtal ndge until the sixth to eighth 
week In XY mdinduals the central cells of the gonad proliferate and form 
tesucular tubules, and m XX embra os the cortical portion of the gonad dif¬ 
ferentiates a few daa s later into the o\ an 

Once the gonad is estabhshed, the further de\ elopment of either the n olfflan 
or mullenan structures, with atropha of the other, apparentlv depends on the 
presence or absence of hormones from the mterstitial cells of the fetal testis 
Bums has shown that remoa al of testes from the pouch a oung of the opossum 
results m them dea elopment as females Therefore, gonadal da sgenesis (Turner’s 
samdrome) mav result from in 3 un' to the testis of an XY embn o at the tmie of 
gonadal differentiation An mdindual, morphologicalJv female is then produced 
ba default as it were, of the testicular influence This is strongla- suggested bv 
the findmg that most of the patients of this ta^ie lack the extrachromatm mass 
charactenstic of female nuclei 

Maternal as well as other fetal hormones mav affect dea elopment similarla, 
smce treatment of pregnant rats aanth homiones aanll result in htters which are 
grossla all of one sex It has been noted that the effect of the fetal testis is mainla 
local, the gemtal stmctures m lateral hermaphrodites dea elopmg along male 
Imes on the side of the testis and m a female fashion on the side of the oa arv 
Hormones earned m the bloodstream, howea er, and actmg on the gemtal 
stmctures a era* earla m them differentiation maa obviouslv be responsible for 
vanous tvpes of pseudohermaphroditism 

The later occurrence of endocrine disturbances affect the external gemtaha 
In their undifferentiated state, these consist of the phallus, later to become the 
perns or chtons, the labioscrotal swellmg and the urogemtal folds which close to 
form the male urethra In the adrenogemtal samdrome, androgens from the 
adrenal cortex are responsible for the large phallus and other changes which 
constitute pseudohermaphroditism in newborn females It is eandent that this is 
a late effect smce the oaanes and the mtemal gemtal organs are essentiallv 
normal That endoerme disturbances produemg mtersex children maa be on a 
genetic basis is eandent ba them famihal occurrence m some mstances Genetic 
abnormahhes maa produce mdianduals mcapable of manufacturmg particular 

hormones, or m whom the tissues are mcapable of respondmg to normal hormonal 
stimuli 

There is also some eandence that there are somatic genes for maleness and 
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SEX CHROIMATIN DETERMINATION IN INTERSEX STATKS 

JOSEPH H KIEFER, ELIZABETH A McGREW, IRA ROSENTHAL and 

I PAT BRONSTEIN 

From, the Departments of Urology, Pathology and Pediatrics, University of Illinois, Chicago, III 

Until relatively recent, laboratory procedures directed towaid the study of 
mtersexuahty have been confined to histologic identification of gonads as ovarian 
or testicular, and to determinations of steroid and gonadotrophic hormone 
levels These methods have helped to clarify the status of many interse\ patients 
However, the work of Dr Muiray L Barr, of the Uniimrsitj'' of Western 
Ontano, in developing methods for deteimination of the nucleai sex pattern 
has opened up a mde field for furthei investigation Doctor Barr discovered 
that, m females, a mass of chromatin could be identified in the nuclei of most 
cells which was not present in males (Ban 1949, Moore and Ban) 

Sex differences m nucleai chromatm have been identified in the human, m 
some insects, and in most mammals except for certam rodents and the rahbit 
(Moore and Barr) In the human, the sex chromatm mass is usually less than 1 
micron in diameter and is found on the inner surface of the nuclear membrane, 
having a rounded, planoconvex oi angular appearance TheoieticaUy, tbs 
chromatin mass appears in all cells of the female although m pjdnotic nuclei 
or those whose chromatm is chaiactenstica]l 3 ’-heavil 3 ''clumped, it cannot readily 
be distinguished The sex chromatin mass can be identified onl 3 '' m intenmtotic 
01 resting nuclei, when the chiomatm is generally m a finely granular oi fibnUar 
state, and is thought to represent the mass of the two paired X chromosomes 
With the Feulgen and meth 3 d greeu-pyronme stains, it, like the remamdei of the 
chromatm, is found to consist of desoxynbose rather than nbose nucleic acid 
Barr (1955, a) and others (Hunter and Lennox, Sohval and Games, Tavaras) 
have found that tumors retam the sex chromatm charactenstics of the host, 
except for some testicular teiatomas which have female t 3 Tpe nuclei In pseu- 
doheimaphrodites the sex chromatin usually matches the gonadal sex but in 
Khnefelter's syndrome (testicular h 3 ’poplasia) the cells are usually chroniatm- 
positive or female It was surprising also to find chromatin-negative oi male t 3 'pe 
nuclei in most cases of Turner’s s 3 mdrome (ovanan or gonadal d 3 'sgeiiesis) 
The cells of true hermaphrodites ma 3 '^ contain positive or negative nuclei (Barr, 
Bradbury, Bunge and Boccabella, Greenblatt, Mateo de Acosta and Vasquez, 
Grumbach, Engle, Blanc and Barr, Moore, Graham and Barr, Plunkett and 
BaiT, Sohval, Games and Gabiilove) 

These observations have led to a review and recontemplation of i\ hat is known 
about the heredity and differentiation of sexual charactenstics In the normal 
course of events, the sex of an mdimdual is determined at conception by the 
chromosomal makeup of the spermatozoon effectmg fertihzation This is pre¬ 
sumably entirely a matter of chance, smce in one of the divisions dunng the 

Read at annual meeting, North Centra! Section of American Urological Association 
Cleveland, Ohio, October 4-6, 1956 
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this tj-pe so the cresyl ccht \Tolet stain is used for smears Again, 100 cells nhose 
nuclei are m the restmg phase are counted and the percentage of those contaming 
the charactenstic chromatm mass detenmned 

The discoi erj of a difference betiveen the cells of a male and those of a female 
IS m itself an ad\ ance of first importance The i\ orkmg out of a techmque by 
which such a determination can be made bj a simple clmical test is e\ en more 
remarkable 

The clmical unphcations of Barr’s discoierj were mmiediateli apparent to 
himself and to mani others who heard of it It seemed that here at last u as a 
sure waj to determme the true sex m persons m whom there was difScultj or 
doubt m such detenmnation 

Barr immediateh apphed the method to some cases of hermaphroditism, or 
as we now prefer to saj, of mtersex states At first it seemed to fulfill the mitial 
promise and did proi e to be i er\ helpful m manj patients Howe\ er, as the 
test was apphed more widelj, some rather astoundmg findin gs u ere made and 
contmue to be made 

At this pomt we should go back bneflj and see what the situation u as before 
this test was eiohed For mani rears the criterion of a person’s sex nas the 
histological pattern of his gonads It was known that the pattern of external 
gemtaha and secondan sex characteristics, as well as the hormonal and psr chic 
patterns might denate from those appropriate to the gonads present Hon e\ er, 
there nas no realisation that there could be a major discrepanci betueen the 
basic sex chromatm pattern and the tj-pe of gonad which der eloped Smce there 
was no waj bj which the sex chromatm pattern might be detenmned, the 
possibihtr of such a conflict was not entertamed br most people, certainly not by 
urologists 

Smce the presence of the XX or the XY chromosome pattern is stiU, as far as 
we know, the most basic and fundamental difference go\ ermng the de\ elopment 
of one sex or the other, the apparent abihtj to detenmne this pattern chmcaUy 
added another major diagnostic factor which it seemed, at first, would supersede 
all the others At present, howei er, it is endent that the sex chromatm pattern 
is onlj one of the factors which determines the mdindual’s sex 

It IS still not possible to gii e a simple defimtion of sex The defimtion n e ha\ e 
worked out for ourseh es is neither bnef nor exact, but at the present it is the 
best we can do It is stated m terms of the i anous sex determimng factors These 
are 1) the chromatm pattern of the mdiindual cells, which m turn is presumably 
detenmned bi the presence of an X or a Y chromosome m the sperm which 
fertilizes the oimn 2) the nature of the gonadal structures This is apparently 
determmed not onls bi the sex chromosome pattern, but also bj other genes 
w hich chrectly go\ era gonad dec elopment as weU as possiblj bj ex-tnnsic factors 
actmg durmg the dec elopmental penod 3) the hormonal pattern, which we find 
is dependent on the dec elopment of the gonads and the other endoenne organs, 
regulat^ both by genetic factors and other influences, 4) the gemtaha, both 
uxtemal and internal, and the secondan sex charactenstics, all of which are m- 
Huenred bi the chromosome pattern, bj the hormone pattern, and bv separate 
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femaleness affecting all of the tissues of the body, including the genital tract, 
independent of the gonadal oi chromosomal pattern The influence of such genes 
may oveinde that of the chromosomal pattern of an indindual and thus produce 
a pseudohermaphrodite Human pedigrees have been recorded, a senes of which 
contained 28 normal females, only 8 normal males and 22 intersexes, suggesting 
strongly that a dominant gene earned by normal females submerged the XY 
genetic constitution and resulted m a large number of male pseudohermaphro¬ 
dites 

Time hermaphioditism may also be related to famihal genetic factors, but is 
thought to be due more often to accidental confusion of chromosomal elements 

In the workup of chnical intersex problems, sex chromatin may be demon- 
stiated m any convenient vay, the usual method being to search foi it in the 
epidermal nuclei of sLin biopsy sections or in squamous epithehal cells removed 
from the oral mucosa by scraping The technique of obtammg and handhng 
these specimens is critical, since the chromatin mass is very small and optimal 
conditions of fixation and staining must be maintained m order to properly 
evaluate the specimen These methods have been desenbed m detail by Moore 
and Ban The skin biopsy, for instance, which may be taken from the volar 
surface of the forearm or from the abdominal wall must be fixed immediately in 
a modified Davidson’s solution This consists of two parts of formalin, 3 parts of 
95 per cent alcohol, 1 part of glacial acetic acid and 3 parts of distilled uater 
The tissue must be transferred after 24 hours to 70 per cent alcohol for 24-48 
hours and then carefully imbedded m paiaffin Sections must be cut at 5 micra 
or less and stained, preferably mth Feulgen techmque At no time should the 
tissues or sections be heated more than is absolutely necessary The Feulgen 
stam IS used because of its specific staining of desoxyribose nucleic acid Other 
nuclear stains, such as hematoxylm, also stam the nucleolus and other nbose 
nucleic acid structures which may give rise to confusion The squamous epithehal 
cells in the mid-portion of the epidermis or the pncJde cell layer are usually the 
most suitable for examination One hundred such cells, whose nuclei are in the 
restmg phase, are counted Obinous extrachromatin bodies will be found, usually 
attached to the inner surface of the nuclear membrane, m 30-80 per cent of the 
nuclei m normal females Chromatin masses, winch may appear similar to these, 
are found m very few" (usually less than 10 pei cent) of the nuclei of male tissues 
For smears of epithehal cells from the oral mucosa or other moist surfaces, 
such as the vagina, it is important that the shdes be coated wnth albumin of the 
tjqie used in mountmg histologic sections so that the cells wall adhere to the 
shde Scrapmg of the mucosal surface should be vigorous so as to obtain cells 
from the mtemiediate rather than entirely from the superficial layer Scanty 
material should be smeared in a small area on the shde since the examination 
must be performed undei oil immersion and wndely separated cells cannot be 
located at this magnification The smears are fixed immediately in Papamcolaou s 
ether-alcohol solution, consistmg of one part ether to one part 95 per cent ethyl 
alcohol Drying of the cells in air befoie fixation destroys chromatin detail 
The Feulgen stain is rather unpredictable and often too pale for specimens of 
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appears in males Hoivei er, males so afflicted are not intersexes and wiE not be 
considered here 

The great lalue of the see chromatm detennmation has been m helping to 
make an earh, reasonably certam diagnosis of the condition without surgical 
exploration Formerly, these patients were subjected to laparotom\ for biops\ of 
the gonads and detenmnation of the presence or absence of the mtemal female 
sex organs as weU as for the purpose of detectmg enlargement of the adrenals 
At present, the sex chromatm studj will estabhsh the genetic female pattern 
Hormone studies of the urme will detect the mcreased amounts of 17-ketosteroids 
bemg formed, and this is usually adequate to allow be gi n n i n g of treatment with 
cortisone In those cases with congemtal h\-perplasia, the 17-ketosteroid output 
falls promptU on a dmini stration of the cortisone If it does not tumor is suspected 
and further studies, such as retropentoueal air msufflation are done to detect 
the possible presence of tumor The ouli surgen now necessary m these adreno- 
gemtal cases is chtondectomy and plastic reconstruction of the laih a to restore 
the external gemtaha to a female pattern 

In the case of male pseudohermaphroditism the skin biopsi test will confirm 
the male pattern usualli found m the gonads under these circumstances In 
true hermaphroditism where the gonads show both male and lemale histologic 
characters the sex chromatm pattern may be either male or female Usually, 
under these circumstances, the character and adaptabiht j of the external gemtaha 
will weigh heaiali m the assignment of sex 
One of the remarkable tiungs was the finding that m many cases ol gonadal 
dysgenesis (formerly known as oi anan agenesis) the chromatm pattern was not 
female These mdiiaduals show infantile under eloped female secondan sex 
charactenstics and gemtaha as well as some other anomahes such as web neck 
and coarctation of the aorta There is complete lack ol deyelopment of the gonads 
kpparenth the female somatic patterns derelop by default so to speak or 
more probablr the lack of gonadal de\ elopment is onlr part of a deeper and more 
profound genetic fault Despite the findmg of the male sex chromatin pattern, 
these mdiraduals should be raised as females ITith hormone treatment the ex¬ 
ternal gemtaha and secondan- sex charactenstics can be caused to der elop and 
these patients can lead a reasonablr happr life as females It ryould be foolish 
to attempt to conr ert them mto males on the basis of sex chromatin By the 
defimtion of sex gir en earher, the findmg of an XY (or negatir e) chromatm 
pattern does not shift these mdiraduals to the male sex 
The most recent unexpected findmg has been that certam cases of tesncular 
hypoplasia hare a sex chromatm-poatire pattern This srmdrome was first 
desenbed by Bronstem one of the co-authors of this paper, and later br- Khne- 
felter, Reifenstem and Albnght Clmically these mdiraduals present the picture 
of male hr-pogonadism rrath poorlr der eloped gemtaha small undeyeloped testes, 
gr-necomastia and sometimes eunochoidal charactenstics such as obeatr- poor 
hair growth and high r oice The picture is one of male underder elopment rather 
than of fei^zanon Attempts to conxert this tr-pe of mdiradual to female on 
the basis of the sex chromatm pattern would certamlr- be unrcise 
In conclusion, we may sar that the determination of the sex chromatin pattern 
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genetic contiolbng mflueuces, 5) the last, the psychic pattern This is influenced 
by the hoiTnonal pattern as well as by the upbnnging and education of the 
indmdual 

No single one of these factors is a rehable guide to determination of sex, and 
the definition we have finally arrived at is as follows “Sex is the overall state of 
bodj'^ and mmd bj'^ winch the mdindual conforms to the male or female standards 
of normality m the above named sex determiiimg factors ” It is a summation of 
these factois m which no one supersedes the others There is no smgle conclusive 
determining factor Every person is a mixture of male and female characteristics, 
and it is the sum or preponderance of all these factors which determmes sex and 
not any single one or two of them We shall mention only bnefly the chncal 
methods by which these vaiious factois are determined m the mtersex patient, 
since they are well known to most of jmu 

The sex chromatm pattern can be determmed as descnbed above The gonadal 
pattern can be determmed ivith certainty only bj’’ histologic studj" of a biopsj' 
specimen, and this is done wherever necessary The hormonal patterns can be 
determined by appropriate chemical tests, usually of the 24 hour urme output 
The chnical examination of the gemtaha mcludes m many cases cystoscopic 
studj’’ foi detection of uterovagmal structuies vhen these are not externally 
appaient In some cases, laparotomy is necessary to determine the character of 
the internal gemtaha mth more accuracy 

The other secondary'' charactenstics aie usually evident Determination of 
the psychic pattern or onentation of the mdi'vidual may be difficult, particularly 
m childien and should be done by psychiatnsts vho have a special mterest in 
this group Very extensive studies along this hne have been done recently and 
reported by'- Money and the Hampsons at Baltimore 

The final assignment of sex m any given mdividual is made only' after all these 
factois have been detemuned as accurately as possible and considered by' the 
physicians concerned It is impossible to assign any fixed table of relative values 
to the vanous factois Because of their importance m the adjustment to one sex 
or the othei, the gemtaha and secondary sex charactenstics, while not of primary 
biological significance, assume a very important chmcal role because they govern 
the potential adaptabdity of the mdi'vidual to one or the other sex The chmcian 
who has to make the necessary correction is always very much influenced by 
this factoi The final sex for the mdividual will usually be that which fits the 
gonadal, chromosomal and gemtal sex patterns best Hormone patterns can 
often be corrected medically' Psychic patterns mil usually give httle trouble if 
the proper determination is made early enough in hfe 

We should hke to take up now the different groups of mtersex patients and 
shoii in what way the sex chromatm detennmation has been important or of 
v'alue 

By far, the largest single group of mtersex patients is the adrenogenital group 
Until recently, only the gemtal effects were leahzed Nov, it is knomi that many 
of these patients also have electrolyte disturbances which require treatment and 
may' be very' serious threats to the patients’ hfe, particularly m infants We 
shall not go mto this aspect of the problem at this tune This sy'iidrome also 
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THE USE OF NEOAIYCIN AS A COLD STERILIZING AGENI 


THOMAS N QUILTER 


The sterilization of urological instiiimeuts has been of great concern to urolo¬ 
gists for many jeai-s In the last 10 yeais vanous agents have been introduced 
and some have been discarded The most recent agents to come into the field 
have been the quarternary ammonium compounds These stenlizing agents do 
a leasonably good job but have two majoi disadvantages The first disadi antage 
IS that the agent has to be washed off the instrument befoie its msertion into 
the urethra and secondly, these stenlizing compounds are also wetting agents 
and consequently they make oui instruments veiy shppeiy and easj'^ to drop 
Oxj^cyamde of mercuiy is still widely used chiefly because of its economy and 
also because it does not make instruments slippei-j How eve’, it should be ob- 
sened that the addition of a even midly acid salt to a mercuiy cyanide solution 
releases poisonous hydrocyanic gas All m all, these vaiious cold stenlizing agents 
have certain limitations insofar as then effectiveness against a wide laiige of 
bactena All of us have had the unhappy e\peiiencc of reading the bacteriology 
report which says “contaminants ” Certainly no cold stenlizing agent is a per¬ 
fect bactenocide under all conditions Our instmments, of course, lequiie metic¬ 
ulous care There is no substitute for good cleansing to remoc e spore formers, 
following which the instruments should be dried completely 

It seems to me that certain properties are necessarj’ for a good cold stenlizing 
agent First, we want an agent that would be effectiie against a wide spectrum 
of bactena Secondly, we need an agent that would have to be washed off the 
instrument pnor to its insertion into the urethra Thirdly, we want an agent 
that w ould not make the mstnmient shppeiy And lastly, w e w ant an agent that 
perhaps under certain conditions would be possible to use ovei and oi’er and 
over again This last property 1 felt would fit in with the economics of the situa¬ 
tion We then recalled the work of Roth, Kaminsky, and Hess conceining the 
use of neomycin m pyelographic media, and we mmiediately began to consider 
the use of neomycin as a cold stenhzing agent' 

Neomycin in solution is effective against a wide spectrum of bactena, if used 
it w ould be an agent that w ould not make our instruments shpperjq and is so 
non-to\ic when applied locally it would not have to be w ashed off the instrument 
pnor to Its msertion into the urethra - And, according to the work of the Upjohn 
laboratones, it has been shown that sterile solutions of neomycin i-etain their 
actiMty at 37°C for at least five months and probably much longer Neomycin 
develops a yellomsh tinge after a while but this in no w ay imphes loss of actmty 
In neutral and acid conditions it is stable at boding temperatures foi more than 


Read at annual meeting, North Central Section of American Urological Association, 
Cleveland, Ohio, October 3-6, 1956 

■ Roth, R B , Karainsk} , A F and Hess, E A bacteriocidal additive for ni elographic 
media J Urol , 74 563-666,1955 mmugiupuio 

r, ^ treatment of cutaneous bacterial infections Arch 

Dermat ASjphil,68 631-634,1953 vnuim Aron 
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has been a eiy helpful in the management of the aclienogemtal group of pa¬ 
tients, and useful in male pseudohermaphiodites and true hermaphrodites 
In the stud}'^ of oi aiian agenesis, and testicular hypoplasia, the results have 
been exceedingl}’^ inteiesting from the academic pomt of new and should be 
studied furthei, but at the piesent tune the findings do not nairant any radical 
change in oui mode of ti eating these patients 

8S E Washinglon St , Chicago 8, III 
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SOxME CONSIDERATIONS IN THE AD]\UNISTEATION OF 
NOVOBIOCIN AND CA'CLOSERINE 

RUSSELL D HERROLD 

From the Department of Surgery (Urology), Uimercity of Illinois College of Medicine, Chicago 

No^ obiocin IS marketed imder the trade names of cathonn cm and <dbTm\ cm 
and, ^\lnle demed from different streptom\ ces, the end-products are identical 
antibiotics There is a higher blood lei el than usual ivith other antibiotics- m 
hke dosage due to slon er urmarj excretion There is consequenth a lower urme 
content but sufficient to produce bnctenostasis of sensitn e orgamsms There is 
some excretion m the feces which accoimts for loose stools m about one-third of 
the patients and, occasionalh, diarrhea 

It IS obnous that noi obiocm is not a broad-spectrum antibiotic smee coccal 
orgamsms chiefli are sensitn e It is umque m that of all the gram-negatne 
bacilli onh Proteus is sufiBcienth sensitn e to warrant its u‘e There is consider¬ 
able 1 anation in the degree of senatmtx of different strams of Proteus Sensi- 
tivity of staphilococci appears independent of their resistance to penicdhu or 
enhlironncm At present its most hkeh indications are for unnan infections 
due to staphi lococci known to be reastaut to pemcilhu or endhronnem or the 
patient is known to be sensitn e to these antibiotics 
The chief ade reaction to noi obiocm is of a dermatologic nature, sucli as 
rashes and urticana, which will occur m up to ten per cent of patients uhen the 
drug IS a dmini stered longer than six or sei en dm s These usually clear up within 
a week after discontinuance of noi obiocm The incidence is m proportion to 
dosage and duration of therapi Welch and his co-workers* reported recently 
that of 20S adult male i olunteers u ho were gn en 1 gm iioi obiocm daili for 5 
dm s foUou ed by a rest period of 2 dai s and then bi a second amilar course 
onli one patient exhibited a drug rash Howei er, two of three patients gii en 
noi obiocm on this schedule had rashes after the onset of the second course 
Hence, at present, a 5-dai course onli is recommended 

When the urman infection is known to be onli coccal in ebologi it iiould 
seem justified to administer noi obiocm alone, especially if there has been a pre- 
nous failure of cure on pemcdlm or erythromi cm In the presence of mixed in¬ 
fections more obsen ations are needed to determine the best ontibaciUan atmnt 
to combine with noi obiocm It is hkelj that a sulfonamide m half dosage mil 
proiesafe and helpful, also infections due to Proteus and Streptococcus faecahs 
mil require additional chemotherapi Increased resistance of bacteria to noi o- 
biocm tends to appear dunng the course of treatment when it is used alone 
Sei en of eight patients mth Proteus infections gii en noi obiocm onli fmled to 
be cured, although m some patients cultures were negatii e durmg its adnun- 
ist ration 
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an hoiH Iseomycm has been found to be bacteiiocidal against Pioteus \Tjlgans, 
Pseudomonas aeiuginosa, Escherichia coli, Aerobacter aeiogenes, Micrococcus 
auieiis, Streptococcus faecahs and others Consequently ive have in neomycin 
an agent v hich meets oui cntena for possible use as a cold sterilizing agent Our 
next step then v as to deteiTnine what pei cent solution of neomycin would be 
effective 

Oui initial expeiiments couceined the use of neomycin in a 1 per cent solution 
foi a b-month penod We alloved oui instruments to soak at least 30 minutes 
using this 1 pel cent solution After using this solution ovei and over again in 
ovei 200 routine infected and uninfected cystoscopies for 6 months, ve then per- 
foimed the follomng expeiiment May I add heie that i\e did not use neomjTin 
in any case where theie vas a suspicion of genitourinary tuberculosis We felt 
that 111 an expeiimental piocedure it vas not fan to subject any patient to the 
possibihty of exposaire to tins disease 

Using this G months’ old solution of 1 pei cent neonijm!!!, we inoculated our 
cystoscopes with a pure culture of Miciococcus aureus These c 3 mtoscopcs vere 
then immersed m the solution for periods of 15 minutes, some for 30 minutes, and 
some foi 45 minutes, and cultures weie then taken From the obsenmtion of 
these cultuies we came to these conclusions 1) Neomycin was still effective 
against Micrococcus aureus even aftei 6 months use and 2) ve observed that 30 
minutes vas the ideal steiilizing time foi this oiganism About this time ve 
recened a commumcation fiom Di J A Dugger of the Upjohn laboratories m 
dicatmg that the use of neomycin m a 5 per cent solution vas effective in 1 
minute agamst Pseudomonas aenigmosa, Pioteus vulgaiis, and Micrococcus 
aureus ^ Consequently, this added another advantage to the use of neomycin ns 
a cold steiihzmg agent, that is, rapidity v ith which it could stenhze oui instru¬ 
ments Theiefoie, we began to use the 5 pei cent solution This has constituted 
the last 0 months of oui experiment, a period in w hich u e u ere able to repeat 
OUI findings using, houevei, a culture of Proteus inilgaris agamst uhich a 5 
month-old neomycin solution of 5 pei cent solution was still bacteriocidal m 
10 minutes To this date we have had no case m wUich theie is any evidence of 
toxicity to a patient W^’e have had no case in wUich there is any endence of cross 
infection fiom one patient to anothei And, we have also had the advantage of 
usmg instruments that weie not shppeijq that did not have to be immeised m 
watei after then sterilization, and of which we were most ceitam that adequate 
stenhzation had been performed 

In summaiy, the use of neomycin as a cold steiihzmg agent for uiological in¬ 
struments has been piesented, certain preliminary data on its efficacy have been 
outlined, and other experimental data on its use m our hands aie aiailable if 
desiied, but which could not be presented wuthm the time limitation of this paper 

Giateful acknowledgment is made to Upjohn Compan}^ Kalamazoo, Mich¬ 
igan, for hbeial supplies of mvcifradin sulfate (neomycin) 

JO 4 O Delanarc 4ic , Manon, Ohio 

5 Dugger, J A Personal communication to author, March 28, 1950 
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RESULTS OF THERAPY WITH FURADAXTIX IN 
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ARTHUR WELLDvG, WILLL4W W W\TEXN'S \-nd SA^ITEL L RAEvES 
From thr Dtntion oi I rolnou Lntrcrttlu of Tcnnef^ee Mcmpfi? Tcnn 


This IS a report of experimental and chmcal studies of mtrofurantom (furadan 
tin) and covers a penod of approximateh tweh e months, June 1955 to Jime 
1956 

It has been noticed m the chmcal use of furadantin that a high percentage of 
acute urmar\ infections will subside rapidlv on the recommended dose of jCO 
mg 4 times dailv We hai e also found that almost as good results can be had on 
smaller doses ''mce some gastnc imtation and nausea mai occur with a large 
dose we have tried to determine when and whv a 50 mg dose will be just as 
eSectii e m producing stenle urme 

It was at first decided to melude onlv acute nonsurgical infections in this 
studi but later 61 postoperatn e surgical patients were added to this repon 
makmg a total of ISS panents Of this total 73 patients received 50 mg furadan- 
tm 4 times dadi Before starting treatment a urine culture a gram sta n and 
sensitivitv studi were made in each case The tube dilution method was used to 
determme sensitinti and this ma\ account for a shghtlv higher rate of resistant 
organisms m this studi than usual Resistance to furadantin did not influence the 
size of the dosage used in this renes, howeier after 1 week if the culture nas 
still positii e the result was recorded as a failure and the dose was then increased 
or the drug changed entirelv if this seemed adnsable 

Results are presented m these comparatiie groupings 

1) In ntro rensitiviti and its relationship to the size of the dose of furadantin 

2) The relationship of the Gram stam to the size of the dose 

3) Whether the infection is from a smgle organism or a number of different 
organisms 

When the orgamsms were found to be sensitne m ntro the percentage of 
negatn e cultures after one week s treatment with 50 mg of furadantm 4 times 
dailv was equal to the percentage receivmg 100 mg doses whether the orgamsm 
was gram-positii e or gram-negatii e 

There i\ere 127 cultures with orgamsms found sensitne to furadantin m 
ntro (table 1) ^eventi -sei en patients received 50 mg doses 4 tunes dailv and 
of these 73 showed negani e cultures m one week This is a 94 per cent cure 
rate Fifti patients recened 100 mg doses and of these 4S showed negatn e cul¬ 
tures m one week. This is a 96 per cent cure rate 

YTien the organism was found to be resistant m ntro to furadantm a greater 
number of stenle urmes were obtained with the 100 mg dosage after 7 davs of 
treatment One hundred and seientv-four cultures were found to be resistant 


meetmg North Central Section of Amencan Erological As.-ociation 
Cleveland tjhio October 3-5 1Q56 -^uiiou 
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The outstanding qualities of seromycin are its high solubility and rapid ab 
sorption before reaching the loner intestinal tract The chief naturaUy resistant 
bacteiiaare Pseudomonas, Proteus and Streptococcus faecalis All other common 
bactena of the unuaiy tract are sensitive or partially so In general it has been 
our expenence that the development of bacterial lesistanco during therapj' has 
been sloiver than to an}'^ othei available antibiotics 

The side reactions to serom 5 mm m general have occurred only n hen the blood 
level IS greater than 30 micrograms per cubic centimeter which seldom occurs in 
adults on 500 mg or less daily We have adnnmstered more than 4,000 gm 
during the past 2 yeais and only occasionally has the drug had to be discon 
tinued on 500 mg daily and nevei on 250 mg daily We have not seen any 
deimatologic manifestations but a few have been reported chiefly on the higher 
dosage There has not been a single knowni instance of diarrhea, penanal prun- 
tus, vulvar or vaginal nutation m our series I beheve that prophylactic or long- 
teim admimstration is indicated m certain types of chronic and recurrent infec 
tions, as seen moie commonly m w omen and girls, aftei it has been demonstrated 
that theie are no contnbuting lesions m the minary tract Also, in muscular 
atomcity and m some instances of nemogenic stasis, long-term admimstration 
IS beneficial Because of its toleiance m small dosage over long periods, sero- 
mycm has pioved quite satisfactoiy However, it should be emphasized that 
theie are othei medicaments suitable for the above pmpose Recently hlarshall 
and JohnsoiP leported on a senes of children to whom fuiadantin had been 
adnnmstered wuth imposing success to prevent recurrence The duration of 
theiapy was from seven up to 16 months They found that these infections 
could be contioiled on as little as two to three mg pei kg of body weight 
About a jmar ago I’ reported that 50 mg foui times daily w as usually sufficient 
to cure acute infections, paiticulailj'’ m women There are other prophjdactic 
agents of value m selected instances such as mandelamme and sulfonamides al¬ 
though the latter is hrmted by^ the tendency of the bactena to develop resistance 
or the patient to become sensitized to it 

The prehmmaiy results are encouraging m the treatment of tuberculosis by a 
combination of seiomycm, 250 mg twuce daily, and isomazid, 150 mg twice 
daily, but many more observations are needed befoie final evaluation Uiicom- 
phcated acute cystitis m women and othei hke infections aie eradicated quite 
promptly with 250 mg of seromycin admimstered twnce daily’- Seromycin, com¬ 
bined with othei agents m half dosage, for chrome infections w ould seem to be 
a safe and logical procedure but the optimum combinations for the vanous 
bactena have not as yet been determined 

« Marshall, Matthew, Jr , and Johnson III, S H Treatment of chrome urinary tract 
infection in children with nitrofurantoin J Urol , 76 123-128, 1966 

’ Herrold R D Antimicrobial agents for urinary’ infections and some new cencepts 
J Urol , 76 892-899, 1956 
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11 

50 mg 

■i 1 

3S<~c 

10 

100 mg 

4 


21 Total 


s 


Table S 



Nciaber ScLJtive 

Nuaber Resistant 

Strep faecahs 


3S 

21 

* Cob aerogenes 


30 

23 

t E coll 


16 

7 

Ps aerugino'a 


s 

42 

t E intermedium 


6 

' 0 

Hemohiic Staph aureus 


4 

2 

ProteU' mirabilis 


3 

17 

Proteus rettgen 


0 

7 

+ Aerobacter aerogenes 


5 

14 

\tvpical pseudomona- 


1 

‘ 14 

t Kleb'iella pneumomae 


0 

6 


* The 53 orpanisms listed in the Coli aerogene= group were not identified further 
t The^e organisms were not included in the Coli aerogenes group 


mg as readilt as to 100 mg dosage However it was seen that gram-positive 
resistant orgamsms responded better to the larger dosage (table 4) 

Of these ISS patients, 116 were found to have unne cultures shovnng a pure 
strain of a single orgamsm (table 5) Xiiietv -sev en of these patients had sterile 
unne after 1 week’s treatment regardless of the gram stam Seventv patients 
received 50 mg 4 times dailv with 60 negative cultures pving a cure rate of 
S5 per cent Fortv-sL\ patients received 100 mg 4 tmies dailv with 37 negative 
cultures giving a cure rate of SI per cent 

( f the ISS cases, 50 were found to contain 2 orgamsms 27 of these patients 
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Table 1 Sensitive in vitro cases 


No Cultures 

Dosage 

Neff Cultures 

Cure Rate 

77 

50 mg 

73 

94% 

50 

100 mg 

48 

96% 

127 


121 

94 4% 


Table 2 Resistant in vitro cases 


No Cultures 

Dosage 

Neff Cultures after 7 Days 

Cure Rate 

95 

50 mg 

55 

58% 

79 

100 mg 

60 

64% 

174 


105 

60% 


Tabje 3 In vitro resistant cultures according to Gram slain 


1 

No Cultures 

Resistant 

% Resistant 

Gram pos 

77 

27 j 

35% 

Gram neg 

221 1 

147 

06% 


Table 4 Gram negative organisms 


Dosage 

Resistant 

ScELSltiNC 

50 mg 

68% Cure j 

93% Cure 

100 mg 1 

57% Cure j 

03% Cure 


Gram -positive organisms 


Dosage 

1 

Resistant 

Sensitive 


50 mg 

63% Cure 

97% Cure 


100 mg 

100% Cure 

100% Cure 



m vitio to fuiadantm (table 2) Ninety-five leceived 50 mg 4 times daily iwth 
55 negative cultures after one m eek’s treatment, a cure rate of 58 pel cent Seventj"- 
nine leceivecl 100 mg 4 times daily Avitli 50 negative cultures, a cure latc of 54 
per cent 

We should emphasize that more than one culture aars taken on a good many 
patients, hence theie aaiU be more cultures tabulated than there AAcre patients 
Gram stains AAOie ran on all cultures and it aars found that gi am-negative 
organisms AAcre generally more resistant than gram-positive in Autio (table 3) 
A total of 77 cultures shoAAed giam-positiAT oiganisms AAOth only 27 resistant in 
Autio A total of 221 cultures shoAied giam-iiegatn e oiganisms with 147 resistant 
to fuiadantm in Aitio The percentage of gram-negative ones shoAAing lesistnnce 
AA-as thus nearly double that of the giam-positne ones 

But AAhile giam-negatiA'e organisms shoAAcd a highei resistance in vitio to 
furadaiitin then did gram-positn e oiganisms, they responded clinicallj to 50 
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SULFAETHYLTHIADIAZOLE (SETD) 
AND COMPLICATED URINARY 


* THERAPY FOR SIMPLE 
TRACT INFECTIONS 


NICHOLAS VIEK EDWARD W CAMPBELL, GERHARD J GISLASON 
' AND AMEDEO BONDI, Fh D 


From the Departments 



and Mtcrobiology, Hahnemann Medical Collger, 
hiladelphxa, Pa 


From time to time, new antibacterial agents become available that, because 
of certam pharmacologic properties, appear to offer advantages over drugs 
currently being used One such drug, sulfaethylthiadiazole (SETD), was recently 
made available to us Based on reports of others,' = » SETD should be of value 
m treating infections of the uiiuary tract since it produces excellent blood and 
urme concentrations and is effective against most of the gram-negative and 
gram-positive pathogemc organisms that repeatedly invade this system More¬ 
over, smce reports indicate that the drug undergoes less than 10 per cent acety¬ 
lation (mactivation) m body fluids and that 200 to 300 mg per cent of the diug 
IS soluble m urme, SETD should offer a mde margm of safety when used chnit ally 
Before a study was undertaken to deterrmne the value of SETD in tieating 
simple and comphcated infections of the gemtounnaiy system, it seemed ad¬ 
visable to confirm the data already reported for blood and unne concentraticns 
and urmary recoveiy 


MATERIAL 

Two dosage forms of the drug were used dunng the investigation, a tablet 
contammg 0 6 gm SETD, and a sustained release preparationf contaimng 
13 gm per cc In the latter form, SETD is piesent as thousands of micropeUets 
suspended m a frmt-flavored vehicle After being ingested, the micropeUets 
release a sufficient amount of SETD to produce therapeutic concentrations 
(8-15 mg per cent) of the drug in the blood The remaining SETD is released 
from the imcropellets over the next 10 houis, maintaining therapeutic con¬ 
centrations in the blood for 12 home 


METHOD AND RESULTS 


Laboratory Blood concentrations of SETD were measured in twn separate 
groups of volunteer subjects every 2 hours for a penod of 12 hours One gioup 
received a single 4 0 gm dose of the drug m tablet form, the other group received 
one 4 0 gm dose in sustained release form Unnary excretion of the ding wns 


Accepted for publication December 20, 1960 
* (6-eth\l 1,3-4 thifldiazol 2 jl) sulfonilamide 

1 Foltz, E L , Swintoskj, J V and Robinson, M J Absomtion distrihnfinn 
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had a negative culture after 1 iveek’s tieatment (table 6) Thirty-three patients 
received 50 mg 4 times daily mth 51 per cent cured Seventeen patients received 
100 mg 4 times daily vnth 59 pei cent cured 
In 21 patients the cultme contained 3 orgamsms (table 7) Only 8 of these 
had a negative culture after 1 week’s treatment regardless of the size of the dose 
of fuiadantin Eleven patients received 50 mg 4 times daily mth 38 per cent 
cuied Ten patients received 100 mg 4 times dailj'’ mth 40 jjei cent cured 
In one patient 4 oigamsms iveie isolated on the culture This patient did not 
lespond to 100 mg fuiadantin 4 times daily for 1 week 

Five patients vho pioved to hai^e Trichomonas infestation were not included 
in these tabulations 

The imiious oigamsms found and then in vitro lesponse to sensitmtj'’ tests 
are listed in table 8 


SUMMARA 

One hundred eighty-eight patients mth unnaiy tiact infections nere studied 
Companson of the lesults obtained ivhen using 50 mg oi 100 mg furadantin 
4 times daily foi 7 days has been made The lai gei dose was necessarj’^ only for 
lesistant strains of giam-positive oigamsms 
Results have been tabulated and presented in three categones 
Group 1 Those sensitive oi lesistant m vitro to furadantin 
Group 2 Companson of gram-negative and giam-positive oigamsms, in re 
gard to Ill ntio sensitivity 

Gioup 3 The number of oigamsms cultuied in each case 
The percentage of negative cultures was highest when onl}'' 1 organism nas 
present, legaidless of the dosage used When 2 oigamsms vere found the number 
of negative cultures aftei 1 veek’s treatment vas 54 pei cent Wien 3 organisms 
were found to be present, the percentage of negative cultures vas onl}'^ 38 per 
cent, regardless of the size of the dose The greatest dilTeience in the rate of cure 
was found to be m the cases of gram-positive resistant in vitio orgamsms In 
this group only 53 pei cent vere found free of infection after 1 week of 50 mg 
4 times daily The patients receiving 100 mg in tins group resulted m 100 per 
cent negative cultmes after 1 veek’s treatment 

CONCLUSION 

There is no difference m the cure rate of gram-negatii e orgamsms, either 
sensitive or resistant m intro, to 50 mg or 100 mg furadantin q i d for 1 veek 
There v as a difference m response of gram-positive resistant m vitio oigamsms 
to 50 and 100 mg dosage 

With the above exception this study seems to show that 50 mg furadantin 
4 times daily is just as eflective as 100 mg m the treatment of uiinary tract 
infections 
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2],) hours of the 12 hour measurement period The smaller amount of acet\ lation 
observed uhen the sustained release dosage fomi «as gnen maa ha\e been due 
to the slo^\, continuous absorption of the drug from the gastrointestinal tmct 
Unnan concentration, recm en, and acet^ lation of SETD for a 96 hour 
period follmnng a 13 65 gni dose of the drug m sustained release form gn eu 
o^e^ a 60 hour period are shown in table 1 The a\erage urmar\ concentration 
of SETD was 212 35 mg per cent 

Of the total adnumstercd dose 90 16 per cent was recoaered as free SETD, 
3 18 per cent was recmered in the acet\lated form Blood and urine concen¬ 
trations and unnan recoien data obtained m these experiments agree with 
those pre\ loush reported 

Chmcal 0^er 100 patients, almost all of whom were outpatients, with simple 
or complicated infections of the unnarj tract were treated wath SETD Tlus 
report is based on chmcal results obsen ed m 75 patients (23 w oman and 52 men) 
who had sufficient therapi and followup examinations, both urological and 
bactenological, to permit an adeqnate e\ aluation of the drug 

The diagnoses of patients treated for unnarj tract infections were based on 
siTnptoniatolog>, physical findings, unnahses, unne cultures, and results of 
cistoscopic and radiologic examinations Pj elonephntis, cxstitis, postoperatne 
prostatectonu wath pjairia, urethntis, and epichdjamtis were most frequenth 
obsen ed Maiij of these conditions were comphcated ba obstruction and othei 
factors 

After a hist on and phtsical exanunation were completed on each patient, a 
urine specimen w as collected for routine anah sis and bactenal culturing Addi¬ 
tional unne specimens were collected from each patient dunng and upon com¬ 
pletion of therap^ \ final unne specimen was collected after dnig theiapa 
had been discontinued for at least 1 week Cultures were exanuned followang 24 
hours of incubation and organisms, if present, were identified Subcultures of 
the organisms were made for sensitnati testing 

Disc and tube-<hlution methods of testing seiisitniti of bactena to SETD 
were earned out simultaneoush on approxmiateh half of the isolations to de- 
temiuie the rehabiht\ of the disc method Filter-paper discs containing SETD 
were placed on blood agar plates, the surface of which had been inoculated wath a 
chluted (1 10) 18-24 houi broth culture of the organism Tubes of tnpticase 
sot broth containing two-fold concentrations of SETD were inoculated wath 
0 1 cc of 18-24 hour broth tulturediluted 1 1,000,000 Inhibition of growth was 
determined followang otermght incubation Since results of bactenal sensitnitt 
obtained wath both methods were essentialh the same, the more practical disc 
method was used throughout the remainder of the stude 

Fiftc patients recened 1 0 gm (2 tablets) of SETD 4 times daih Twentc- 
fice patients recened 2 tablespoonfuls (30 cc, or 4 0 gm) of the sustained re¬ 
lease preparation initialh , and 1 tablespoonful (15 cc, or 2 0 gm ) e\ en 12 hours 
Clinical improcement was ecaluated ba the disappearance of scmptonis im- 
procement obsen ed on phcsical examination and In tbe return to normal of 
the patient’s unne 
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BLOOD CONCENTRATIONS OF SETD 
FOLLOWING A SINGLE 40 GM 
DOSE 


C» 




to 


O 

\ 

I 



HOURS 

Fia 1 


Table 1 96 hour urinary recovery of SETD follounng IS 66 gm dose tn sustained release form 


Subject 

jSn Unne 
ETcreted 

Jig SETD Excreted 

Unnary 

Concentra 

Dose 

Excreted 

Excreted 
SETD 
AcetJ Iited 


Free 

Total 

SETD 

B V * 

7,060 

11,486 

11,839 

mg per cent 

162 9 

per cent 

84 1 

per cent 

26 

N L • 

4,615 

13,027 

13,414 

282 3 

96 4 

1 9 

F P 

6,875 

12,807 

13,110 

188 3 

93 8 

2 2 

R G 

6,909 

12,814 

13,600 

186 5 

93 9 

5 7 

H F 

5,530 

12,297 

12,654 

222 4 

90 1 

2 6 

J P 

4,810 

11,290 

11,845 

234 7 

82 7 

4 1 

Averages 

5,965 

12,287 

12,744 

212 35 

90 16 

3 18 


* Females 


measured after subjects had been given the sustained release prepaiation of 
SETD every 12 hours foi 60 hours (total dose IS 65 gm ), unne a as collected 
for 96 hours Blood and unne ueie analyzed for fiee and total (free plus acetj- 
lated) SETD according to the Frisk modification of the Bratton-Marshall 
method - 

Blood concentrations of SETD produced 63 ’’ a single 4 0 gm dose admimsterea 
m tablet and sustained release dosage forms are shomi in figure 1 Blood con¬ 
centrations produced b 3 ' the sustained release form are consisteiitb^ vithin the 
accepted therapeutic range 8-16 mg per cent), vhile those produced by an 
equivalent tablet dose tend to fall belov the therapeutic lange dunng the last 
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as are all sulfoaainides in treating unnar\ infections compbcated bv obstruction 
or other factors SETD seems to be useful as adjuncm-e therapv ivhile other 
urologic procedures are bemg earned out 

The large percentage (SO per cent) of micrococci sensitn e to ^ETD is par- 
ticularlv noteworthv smee this group of bacteria has shown the greatest pro- 
pensitr towards becommg drug resistant Oi unportance too because thev 
possess a natural resistance to most antibactenal "gents is the number of 
organisms belongmg to the genus Pseudomonas that were s'^nsitive to t-ETD 
Cluneal results m this senes of pauents mdicate that blood concentrations 
produced by SEED are suficient to control infecuons present m the tissues and 
that urme concentrations are adequate for antibacterial acnviti'm the urme 
The advantages of the sustamed release preparanon seem to be 1) contmuous 
antibactenal actmrv due to prolonged relativelv constant therapeutic blood 
and urme concentrations 2i fewer chances of ambulatorv patients missing 
doses smee the drug need be taken only twice daily and 3) no need of wakmg ill 
patients dunng the mght to administer medication 

STTMIIAPT 

Over 100 patients were treated with SETD for simple and compheated m- 
fections of the unnan tract Seventv-fi\ e patients (23 women- 52 men) returned 
to the climc a sufficient number of times to permit an adequate evaluation of 
the drug 

Fifrv patients receii ed SETD m 0 5 gm tablets The remainmg 25 patients 
receited a sustamed release preparation of SETD Of the patients with simple 
mfectLons ot the urmarv tract *51 pier cent showed a good response 6-3 per cent 
of the compheated urman' infections also responded to SETD therapv Xo 
serious side effects were observ ed dunng treatment 

Results of testmg bactenal seosinvitv to SETD by tube-dilution and disc 
methods were generailv equi\ alent 

The unusuallv large number ot micro^cK^n sensitive to SETD is notewonhy 
smee this group of orga n i sm s has shown the greatest tendenev towards be- 
commg dnig-resistant 

While the results o’^ treatment with both dosage forms are essentiallv similar 
the relanvelv mfrequent admmistration of the sustamed release dosage form 
represents an advantage m the treatment of ambulatorv patients 

The authors are mdebted to Miss Barbara Yale for her techmcal assistance 
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Table 2 Clinical response to SBTD in tablet and sustained release dosage jorms 


Diagnosis 

Clinical Response with 

Tablet SETD 

Clinical Response with Sustained 
Release SETD 


Simple Infections 

Complicated Inf 

Simple Infections 

Complicated Inf 

No 

Treated 


Good 

Poor 

Good 

Poor 

Good 

Poor 

Good 

Poor 


Post op prosta¬ 
tectomy 

12 

1 

6 

2 

4 

1 

0 

2 

27 

Cj stitis 

9 

1 

5 

0 

4 

0 

2 

0 

21 

Pj elonephntis 

4 

0 

1 

3 

5 

0 

0 

0 

13 

Prostatitis 

0 

0 

1 

2 

0 

1 

1 

1 

6 

Epididj mitis 

0 

0 

1 

0 

1 

0 

1 

0 

3 

Urethntis 

1 

0 

1 

1 

1 

0 

1 

0 

5 


26 

(92 8%) 

2 

14 

(63 6%) 

8 

15 

(88 2%) 

2 

5 

(62 5%) 

3 

75 


Table 3 Sensitivity of organisms* isolated from urine specimens to sulfaelhylthiadiazok 


Organisms 

Number of Isolation 

Sensitivity to 
Sulfaethylthiadiaiole 

Coliform bacilli 

40 

27 

Micrococci 

30 

24 

Pseudomonas 

10 

6 

Enterococci 

' 14 

6 

Proteus 

5 

2 

Diphtheroides 

4 

3 

Totals 

103 

68 


* Based on isolations from 90 different patients 


Results of treatment unth SETD are shoum m table 2 Of the 45 patients who 
received SETD for simple infections of the urmary tract, 41 (91 per cent) shoved 
a good response to therapj"^ Although results obtained in patients vith com- 
phcated infections indicate that the presence of foreign bodies and other com¬ 
plicating factors interfered with the effectiveness of the drug, an unusually high 
rate of improvement (63 per cent) occurred One patient vho received the sus¬ 
tained release suspension complained of nausea and gastric upset vhich may or 
may not have been related to the drug Serious side reactions, such as hematuna 
and renal blockage, were not obsen'^ed during or after therapy in any of the 
patients A sensitization reaction to the drug vas observed in a patient who vas 
knovm to be allergic to other sulfonamides The average length of treatment 
for simple infections vas 7 da 3 "S, foi comphcated infections, 12 daj^s 

The sensitn ity of orgamsms isolated from patients’ urine to SETD is given 
111 table 3 


DISCUSSION 

As judged from the response of patients seen during the present study, SETD 
IS useful in treatmg simple infections of the unnary tract Although less effective, 
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CARDIAC ARREST DURING UROLOGIC PROCEDURES 

JOSEPH E TWIDWELL and GEORGE L GARSKE 
From the Department of Urology, St Mary’s Hospital, Minneapolis, Minn 

A recent case of cardiac arrest during transurethral prostatectomj^ in our 
practice prompted us to reneiv the hterature on this subject Although there are 
cases reported dunng a ^ anety of surgical operations, wen ere surpnsed at the 
almost complete lack of reference to cardiac arrest dunng urologic procedures 
All urologists have a knowledge of this dramatic problem, but certamlj'^ not all 
hai e a workmg understandmg or a routme for its care should such a drastic 
emergencj arise' ’ 

Cardiac arrest, by defhution, is the unexpected, sudden onset of cessation of 
cardiac output As a surgical emergencj it takes precedence o\er aU others, 
for death, or permanent irreparable cerebral damage ensues if the bram is de- 
pmed of adequate oxj^genation for a penod evceedmg approxmiately four 
minutes Resuscitation beyond this time limit can scarcelj^ be deemed successful, 
ei en if the patient sumves, because almost without exception, it is a mgetative 
decerebrate existence 

This problem is not new, rather it is a problem w hich has existed since shortlj’’ 
after the first use of general anesthesia, and one that is bemg attacked con- 
tmuouslj with increased Mgor m research, in practice and in pubhcitj’- HoslerV 
calculation of 10,000 cardiac arrests occurnng annuallj' in the Umted States 
gi\ es added impetus to the search for more efficient methods of prevention and 
recognition, and more successful treatment of this catastrophe The incidence 
of cardiac arrest is felt by some miestigators to be mcreasmg Bnggs etalin 
a senes co^e^ng 189,815 anesthetic and surgical procedures from 1925 to 1951, 
reported an oa erall incidence of operating room deaths of 1 1091, and of cardiac 
arrests of 1 1406 The incidence m the first two decades was 1 2458, and from 
1945 to 1954, a total incidence of 1 1038 They conclude that cardiac arrest is 
the major smgle cause of death in the operating room, and that there has been an 
absolute increase m the incidence of cardiac arrest in recent jears Table 1 
shows the incidence of cardiac arrest and recoierj rate from reports bj seieral 
authors 


ETIOLOGX 

ITic etiologic factors of pnme importance are hMioxia (lack of oxjgen) and 
hipercapnea (excess of carbon dioxide) Seieral excellent reports bj expen- 

Cle'^X'nd*o\rOcrober 3 "- 5 Y 9 ^o^" Urological 4.,oe.at.on, 

’ Dale \\ A Cardiac arrest Ann Surg 136 3 1952 

t Arch' S?rg ^ ‘^^'Wren 

arrc?t'‘T‘lnt" Coll Surg“; 20^6’ c^^diac 

on Cardiac Resuscitation Spnngaeld, Ill Charles C Thomas. 

‘ lingg. B D Sheldon D B and Beecher H K Cardiac arrest J A M A , 160 17, 
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of surgerj^ are likely prospects for cardiac arrest and should be 6° 
preoperatively The life span of man is increasmg yearly and mth this added 
longernty, cardiovascular disease assumes mcreased importance Gemtounnarj’’ 
problems, too, become more prominent m this older age group Theiefore, it is 
logical to assume that the mdindual phj sician responsible for the management 
of these gemtounnar}" problems must be cogmzant of the patient s cardio- 
vascular-respiratorj^ status as well as the urological status Certain pieoperative 
detemunations such as wital capacity, i enous pressure and circulation time are 
helpful Determmation of the patient’s serum potassium, sodium, chloride, 
and carbon dioxide levels pnor to surgerj' prmudes additional information 
Arterial oxygen saturation vhen mdicated can be ohtamed Predisposing factors 
also worth considenng are 1) Preoperatme medication Large doses of narcotics, 
with their effect of respiratorj’' depression, should be avoided, since they maj 
further impair ventilation m an mdindual possibly hanng chrome hj^oxia of 
some degree 2) Atropine m sufficient amount, and m proper tune relationship to 
the actual anesthetic procedure, is an aid m controlhng abnormal xmgal re¬ 
sponses and also dummshes bronchial secretions S) Position of the patient 
during procedure Positions which may mterfere with adequate otygenation 
should be ax'Oided, or if such position is absolutelj' necessarjq particular at¬ 
tention must be gix en to insure proper obstruction-free respiratoty exchange by 
endotracheal intubation 


DIAGNOSIS AND TREATMENT 


B^ad^ cardia and faffing blood pressure in an anesthetized individual, mth a 
prewouslj normal pulse and blood pressiue, aie signs of progressix'e asphjwia 
and mipending cardiac arrest Immediate check must be made to insure that 
oxj geiiatioii IS adequate, and that respiratorj'^ excursion is sufficient to correct, 
or prei eiit, hj^iercapnea Cardiac arrest is present when blood pressure and pulse 
are unobtainable Prom the moment this occurs, the patient has only four 
critical minutes if he is to be retnered mth any sigmficant degree of success 
Time should not be nasted by futile motions looking for stethoscopes to listen 
for heartbeat, searchmg for medications and the eqmpment to inject them into 
the heart, and bj calling for more adequately trained personnel to perform 
thoracotomy and cardiac massage As time ffies the neuron dies ® The le- 
sponsibilitj rests mth the surgeon, or the indmdual most capable to perform 
thoracotomj and cardiac massage As luologic surgeons, ne must be eier an are 
of our dutj in this regard, and must be prepared to deal mth this situation 
proniptlj and mtelhgentlj Pronded stenle thoracotoni 3 instruments are 
present, thej' are used, but all that is absolutelj essential is a scalpel Skin asepsis 
IS a matter of little importance at this time An incision is made medial to lateral 
in the left fourth or fifth interspace, mth seieral qmck strokes of the blade 
This approach permits more efficient cardiac massage, and is considered \ asth 
supenor to the transdiaphragniatic route Laceration of the lung can be a\ oided 


“^tempted cardiac 
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Table 1* 


Author 

l,ocntion 

Rc 

ported 

Ar 

rests 

Total Cases and Length 
of Time 

Arrest 

Ratio 

% of Survi\al 

Ament 

Bellevue Hosp , New 
York City 

9 

28,000 (3 yrs ) 

1 3111 

76 

Bergner 

Louisville, Ky 

17 

35,000 (4 3 rs ) 

1 2058 

64 

Blades 

Geo Wash Hosp , 
Wash , D C 

4 

54,579 (5 3 rs ) 

1 13,645 

50 

Bonica 

Tacoma, Wash 

15 

90,000 (7 yrs ) 

1 6000 

not stated 

Briggs 

Mass Gen Hosp , 
Boston, Mass 

85 

189,815 (30 yrs ) 

1 1406 

not stated 

Hanks 

Presb 3 Tenan Hosp , 
New York Cit 3 

23 

49,728 (4 3 rs ) 

1 2162 

43 

Hevlett 

Brooke Arm 3 ^ Hosp , 
San Antonio, Texas 

28 

unknown (5 3 rs ) 

1 2949 

50 

Johnson 

Univ Pennsj Ivania 
Hosp , Philadelphia 

19 

95,000 (7 3 rs ) 

1 5000 

52 

L A F B 

San Antonio, Texas 

6 

14,809 {2H 3 rs ) 

1 2468 

85 

Miller 

Universit 3 Hosp , 
iMpls , Minn 

14 

12,000 (2H 3 r 8 ) 

1 858 

not stated 


* From Martin and Tarron Current Res Anesth , 36 147-164,1966 


mental investigatoi's have sho\m this to be true Sloan® reported that stimulation 
of the t agus nerve at the hilum of the lung failed topioduce arrest in adequately 
o\ygenated dogs Ammals subjected to marked progressive hypovia, or asphyxia, 
shoved cential cardio-inhibitory impulses vhich resulted in increased biad)'- 
caidia and a fall in blood pressuie Under these conditions stimulation of the 
vagus nert^e did pioduce additional caidiac inhibition, and fiequently vas 
folloved by ariest Caidiac aiTest occuiied more frequently during progressive 
asphyxia than dm mg hypoxia alone Young, Sealy, Hairis and Botvin^ report 
that hjqoercapnea enhances the effect of vagal stimulation on the heart, v hereas 
hjqiovia diinimshes the effect of vagal stimulation Stevart, Virtue and Svan* 
concluded that h 3 qieicapnea significantly enhances vagal cardiac aiiest in the 
normal dog, but not in the chromcally hypoxic dog The}”^ also report that A'agal 
stimulation pioduced ^entllculal fibnllation in one-third of the chioiucally 
hyrpoxic dogs, but not in pieviously noimal dogs 

What IS the significance of these findings in relation to cardiac arrest in patients 
in the mologic seixuce? Chionic caidiovascular disease mth its attendant de 
Cl eased Mtal capacity can result in umecognized chronic h3qioxia of varying 
degiees in the preopeiatne state Toxemia and fevei, such as occm vuthseiere 
unnaiy tiact infections, anemia andinamtion, aie also factors vhich can pioduce 
a subclimcal h 3 q 30 \ia Patients vuth such problems, vhen subjected to the stress 


* Sloan, H E The vagus nerve in cardiac arrest The effect of filTcrcapnea hipo\jn 
and asphi \ia on reflex inhibition of the heart Surg , 63^00 A, Obst , 91 IJoO 

"Xoung W G , Seah, W C . Hams, J and Botvin, A The effects of I" Percapnen 
and hxTioxia on the response of the heart to vagal stimulation Surg , Gincc A UPst , 

^^’s^lfevart, B D , Virtue R W and Svan, H Cardiac arrest and xontnculir /ibrdln 
tion A M a’ 4rch Surg , 66 703 1953 
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of surgen, are likely prospects for cardiac arrest and should be so e^aluated 
preoperatn elj The hfe span of man is increasing j early and mth this added 
longentj, cardioi ascular disease assumes mcreased miportance Genitounnarj' 
problems, too, become more promment in this older age group Therefore, it is 
logical to assume that the mdnudual phjsician responsible for the management 
of these gemtounnarj problems must be cogmzant of the patient s cardio- 
1 ascular-respirator} status as mell as the urological status Certam preoperatn e 
determinations such as mtal capaciti, i enous pressure and circulation time are 
helpful Determmation of the patient’s serum potassium, sodiiun, chlonde, 
and carbon dioxide le^els pnor to surgers' prondes additional information 
Artenal oxj gen saturation when mdicated can be obtamed Predisposing factors 
also worth considenng are 1) Preoperative medication Large doses of narcotics, 
with their effect of respiratory depression, should be avoided, since thej maj 
further impair ^ entilation m an mdnudual possiblj haiung chrome hj'poxia of 
some degree 2) Atropme m sufficient amount, and m proper tune relationship to 
the actual anesthetic procedure, is an aid m controlhng abnormal ^ agal re¬ 
sponses and also dinumshes bronchial secretions 3) Position of the patient 
dunng procedure Positions which may mterfere with adequate oxj genation 
should be avoided, or if such position is absolutelj necessar 3 , particular at¬ 
tention must be giien to insure proper obstruction-free respirator 3 ’ exchange bj’- 
endotracheal intubation 


DIAGXOSIS VXI) TREATUEXT 


Bradj cardia and faffing blood pressure m an anesthetized mdindual, uith a 
preinouslj normal pulse and blood pressure, are signs of progressii e asphj'xia 
and impending cardiac arrest Immediate check must be made to insure that 
OXJ genation is adequate, and that respiratorj excursion is sufficient to correct, 
or pre\ ent, hj percapnea Cardiac arrest is present when blood pressm e and pulse 
are unobtainable Prom the moment this occurs, the patient has onh four 
critical nuiiutes if he is to be retneied mth anj significant degree of success 
Time should not be wasted bj futile motions looking for stethoscopes to listen 
for heartbeat, searchmg for medications and the eqmpment to inject them into 
the heart, and bj calhng for more adequateh trained personnel to perform 
thoracotomj and cardiac massage As time files the neuron dies ^ The re- 
sponsibilitj rests mth the surgeon, or the mdmdual most capable to perform 
thoracotomj and cardiac massage As urologic surgeons, ne must be eier aware 
of our dutj in this regard, and must be prepared to deal mth this situation 
prompth and intelligentlj ProMded sterile thoracotomj instnmients are 
present, they are used, but all that is absolutelj essential is a scalpel Skin asepsis 
IS a matter of little importance at this time An incision is made medial to lateral 
m the left fourth or fifth interspace, mth seieral qmck strokes of the blade 
This approach permits more efficient cardiac massage, and is considered i astlj 
supenor to the transdiaphragmatic route Laceration of the lung can be ai oided 
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Table 1* 


Author 

Location 

Re¬ 

ported 

Ar 

rests 

Total Cases and Length 
of Time 

Arrest 

Ratio 

% of Survrvil 

Ament 

Bellevue Hosp , New 
York Citx 

9 

28,000 (3 xrs ) 

1 3111 

75 

Bergner 

Louisville, Ky 

17 

36,000 (4 xTB ) 

1 2058 

64 

Blades 

Geo Wash Hosp , 
Wash , D C 

4 

54,579 (5 xrs ) 

1 13,645 

60 

Bonica 

Tacoma, Wash 

15 

90,000 (7 yrs ) 

1 6000 

not stated 

Briggs 

Mass Gen Hosp , 
Boston, Mass 

85 

189,815 (30 xrs ) 

1 1406 

not stated 

Hanks 

Presbx tenan Hosp , 
Nev York Citx 

23 

49,728 (4 xTs ) 

1 2162 

43 

Hevlett 

Brooke Armx Hosp , 
San Antonio, Texas 

28 

unknown (5 x rs ) 

1 2949 

50 

Johnson 

Univ Pennsilvania 
Hosp , Philadelphia 

19 

95,000 (7 X rs ) 

1 5000 

62 

L A F B 

San Antonio, Texas 

6 

14,809 {2}4 vrs ) 

1 2468 

85 

Miller 

Universiti Hosp , 
Mpis , Minn 

14 

12,000 (2}^ xrs ) | 

1 858 

not stated 


* From Martin and Tarrow Current Res Anesth, 36 H7-164,1966 


mental investigators hat e shotni this to be true Sloan® reported that stimulation 
of the vagus nenu at the hilum of the lung failed to produce arrest in adequately 
oxygenated dogs Animals subjected to marked progiessivehjqoovia, or asphyxia, 
shotted cential cardio-inhibitoiy impulses tthich lesulted m increased biad}'- 
caidia and a fall in blood piessme Under these conditions stimulation of the 
vagus nerte did produce additional cardiac inhibition, and fiequently tvas 
follotted bjr ariest Caidiac aiiest occuiied more frequentty dunng piogiessive 
asphjrvia than dming hypoxia alone Young, Sealjq Hams and Bottvin" report 
that hjqiercapnea enhances the effect of vagal stimulation on the heart, tthereas 
hjqDOxia diminishes the effect of vagal stimulation Stetvart, Ahitue and Sttan® 
concluded that hjqieicapnea sigmficantty enhances tagal cardiac arrest in the 
normal dog, but not in the chromcalJ^’^ hypoxic dog Thej'" also report that i agal 
stimulation pioduced %entncular fibnilation in one-tlurd of the chroiucally 
hjqioxic dogs, but not m pieviously uoimal dogs 

YTiat IS the significance of these findings m relation to caidiac arrest m patients 
m the uiologic ser\uce? Chrome cardiovascular disease with its attendant de 
cieased -Mtal capacit}" can result m imiecogmzed chrome hjqioxia of ^arjung 
degrees m the preoperatn e state Toxemia and fex^er, such as occm vntli sex ere 
uiinar}'^ tiact infections, anemia and inanition, are also factors which can pioduce 
a subclinical hjqioxia Patients xiuth such problems, vhen subjected to the stress 


' Sloin H E The vagus nerve in cardiac arrest The effect of hx-percapyea hxuc''*'* 
and asphx \ia on reflex inhibition of the heart Surg , Exmec A Obst , 91 25/ 1050 

1 Xoiing W G , Scab, W C Hams, J and Botvin, A The effects of hMicrcapnen 
and hx-po\ia on the response of the heart to vagal stimulation Surg , G\ nec A (Jost , 


^^’«sfevart, B D , t irtue R W and Svan, H Cardiac arrest and ventricular fibrilla 
tion A M a’ Arch Surg , 66 703, 1953 
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of surgen, are likeh prospects for cardiac arrest and should be so e^ 
preoperativeh The life span of man is mcreasmg ^ earl} and with this added 
longe^■Tt^, cardiOA ascular disease assumes increased miportance Gemtounnarj^ 
problems, too, become more pronunent m this older age group Therefore, it is 
logical to assmne that the mdindual phj sician responsible for the maMgement 
of these gemtounnan' problems must be cogmzant of the patient s cardio- 
lascular-respiratorj status as well as the urological status Certain preoperatn e 
detemunations such as lutal capacity, i enous pressure and circulation time are 
helpful Determmation of the patient’s serum potassium, sodium, chlonde, 
and carbon dioxide lei els prior to surger} prondes additional information 
Artenal oxi'^gen saturation when mdicated can be obtamed Predisposmg factors 
also worth considering are 1) Preoperative medication Large doses of narcotics, 
with their effect of respiratory depression, should be avoided, smce thej maj 
further impair i entilation m an mdividual possiblj' having chrome hj'poxia of 
some degree 2) Atropme m sufficient amount, and in proper tune relationship to 
the actual anesthetic procedure, is an aid m controlhng abnormal lagal re¬ 
sponses and also dmumshes bronchial secretions 3) Position of the patient 
dunng procedure Positions which maj mterfere with adequate oxjgenation 
should be ax oided, or if such position is absolute!}’ necessar}, particular at¬ 
tention must be gix en to msure proper obstruction-free respirator} exchange by 
endotracheal intubation 


DLAGXOSIS VXD TREATMENT 


Bradx cardia and falling blood pressure m an anesthetized mdindual, mth a 
prexuousl} normal pulse and blood pressure, are signs of progressne asph}’xia 
and impending cardiac arrest Immediate check must be made to msure that 
ox}genation is adequate, and that respirator} excursion is sufficient to correct, 
or prex ent, hxqiercapnea Cardiac arrest is present when blood pressure and pulse 
are unobtainable From the moment this occurs, the patient has onl\ four 
cntical minutes if he is to be retnexed xxith anx significant degree of success 
Time should not be wasted bx futile motions looking for stethoscopes to hsten 
for heartbeat, searchmg for medications and the equipment to inject them into 
the heart, and bx calling for more adequatelx trained personnel to perform 
thoracotonix and cardiac massage As time flies the neuron dies " The re- 
sponsibihtx rests xnth the surgeon, or the mdmdual most capable to perform 
thoracotomx and cardiac massage As urologic surgeons, ue must be exer aware 
of our dutx m this regard, and must be prepared to deal xnth this situation 
promptlx and mteUigentlx Proxuded sterile thoracotomx instnmients are 
present thex are used, but all that is absoluteh essential is a scalpel Skin asepsis 
IS a matter of little importance at this time An incision is made medial to lateral 
111 the left fourth or fifth interspace, xxitli sexeral qmck strokes of the blade 
This approach permits more efficient cardiac massage, and is considered x astlx 
supenor to the tran'^diaphragmatic route Laceration of the lung can be ax oided 


• lurk E N and Glenn, Vi XY ^ C« 
-U'^citntion in -12 casei Ncn- Eng J Med 


261 795-503 1954 
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by slipping one’s fingers in the pleural space and retracting the lung medially 
The costal cartilages above and below are incised to permit ready access to the 
heart, a rib spreader, if available, facihtates this, and provides for more efficient 
cardiac massage The heait is seen to be motionless, contracting feebly, or 
fibrillating, givmg a previouslj'^ well described sensation of a “bag of norms” in 
the hand Massage at the rate of 40 to 60 per mmute, or even higher, is begun 
Higher rates are difficult for the operator to mamtam for any length of time, 
however Initially, the pericaidium is not opened Massage, to be effective, is 
best done ivith the apex of the heart lying in the pahn of the hand The heart 
IS compressed firmly and lapidly to expel the blood, and alloned to fill dunng 
relaxation of the fingers Care must be exercised to avoid laceration of the 
heart with the finger tips Large heaits can be more successfully massaged 
between the palms of both hands During periodic momentaiy rest penods the 
heart can be obsem^ed for e^ idence of activity 

If fibiillation IS present, massage is continued for a few minutes until the 
color of the mj'ocardium is improved smce the anoxic myocardium tolerates 
electric shock poorlj', and further damage could result When the color of the 
myocaidium has improved, defibnllation is attempted by use of electric shock 
techniques such as those described b}'' Wiggers This form of therapy was de 
veloped follownng obsenmtion that passage of strong electric current through the 
heart pioduces simultaneous contraction of aU the myocaidial fibers FoUoving 
this massive contraction the heart is m standstill while relaxation follows 
Spontaneous beat returns vith regular rhythm after the penod of asystole 
Single shocks dehvered by means of a commercial defibrillator are used The 
heart is compressed between the sterde electrodes, and a shock of 110 to 130 
volts and 2 ampeies foi 0 1 to 0 5 second may be used At times, serial shocks of 
short duiation may be of moie value than a prolonged single shock Precautions 
must be taken to avoid bummg the cardiac muscle, and to avoid electrocution 
of the surgeon and othei membeis of the resuscitation team It is advisable for 
aU members of the team to remove their hands fiom the patient, and ai^oid con¬ 
tact of the patient and the operating table during the penod of application of 
the electrodes In conjunction with the surgeon’s efforts, the anesthesiologist 
attempts correction of asphyxia by admimstration of 100 per cent ox 3 ^gen wa 
endotracheal tube, or if not intubated, bj^ a closed mask until intubation can be 
accomphshed, and prondes artificial lespiiation sufficient to furnish adequate 
respiratoiy exchange Whole blood replacement, lapidly, to correct circulatoiy 
volume deficit is useful Howeier, care should be exeicised to avoid overloading 
the ciiculatory sy^stem 


DKUGS 


Stimulants to anoxic mj’^ocardium should be avoided since they" are of question¬ 
able 1 alue, and may" pi oduce additional damage How e^ er, once the condition 
of the my"Ocardium has improved by massage, certain drugs may" be of value 


10 yViggers, C J Cardiac massage followed bi counter shock in revival of mammalian 
ventricles from fibnllation due to coronary occlusion Am J Physiol, 116 IBI IJ 
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Fig 2 Contents of stenle tho^acotom^ set Set is wrapped m red mushn for rapid 
identification 


Tliese solutions are injected directlj into the chamber of the left tentncle so 
that rapid entrance to the coronart circulation is obtained If ast stole is present, 
1 cc of a solution contaimng 1 cc of 1 1000 epinephrme diluted to 10 cc of normal 
saline is used, and this mat be repeated in four to fite nunutes If this does not 
produce a satisfactory response, 2 to 4 cc of a 10 per cent solution of calcium 
chlonde mat be used 

If tcntncular fibnllation is present, the use of epmephnne, andmr calcium 
chlonde is to be at oided since this mat make the fibnllation refracton to further 
treatment IMien t entncular fibnUation is present, mtracardiac procaine 100 mg 
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Fig 3 A, Morns clinical defibrillator Sterile electrodes are wrapped in red muslin 
rather than conventional green or nhite 

B, thoracotom} set, stenle electrodes and defibrillator are kept in this portable cabinet 

to 200 mg , o: pronestyl 300 mg to 1000 mg m 2 per centto 10 per cent solutions, 
should be used, accompamed bj'- defibiillation b}’’ electric shock “ 

Vasopiessors such as vasoxyl, neos 3 mephrme, and tvyamme may be useful m 
keeping the blood pressure above shock level Rapidlj'^ acting glucosides (cedil- 
amd and acetjd strophanthin) maj'’ be used if spontaneous cardiac activity does 
not pioduce a penpheral pulse 

If resuscitation is successful, the chest is closed after approximate!}^ fifteen 
minutes of adequate cardiac action IMassage should not be discontinued for a 


1* Martin, J T and Tarron, ABA review of cardiac resuscitation Current Res 
Anesth , 35 147-164 1956 , o ^ j 

»Sadove, M S,Wiant, G M Julian O C and Die, W S Cardiac arrest Amer 
Surg , 20 5, 1954 
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reasonable penod of tune, even if attempts are unsuccessful to restore action 
through the use of drugs or other methods Instances are reported in vhich 
cardiac actl^^t^ returned after thirty to forty mmutes of massage If effechve 
cuculation has not returned inthm one hour, massage maj be discontinued The 
decision to discontmue massage should not be made on the presence of pe¬ 
ripheral cjanosis, because a patient may stiU be cyanotic and haie effective 
cuculation 

From the foregomg, it becomes readily apparent that these measures can be 
accomplished properlj only m the presence of a preconcen ed plan of treatment 
El erj one connected mth anesthesia, or sirrgerj^ should understand his, or her, 
duties m such a cnsis, and be prepared to execute these duties with machme- 
hke precision Onl}’' through such a plan, and b} penodic practice mil hi es be 
sai ed, ivhich othermse ivould hai e been lost The necessari equipment and 
drugs must be immediatelj accessible, and must be in proper u orkmg condition 
at all tunes The ecimpment used m one of our hospitals is shomi m figures 1 to 
3 and is readj^ for each operation before it begins 

CASE REPORT 

The case uhich prompted our studi of this problem was that of a 73-i ear-old 
white, retired pohceman (case 228443) m acute unnarj retention admitted to 
St hlarj’s Hospital on Jime 24, 1955 He gai e a historj' of simiptoms of pro- 
gressii ell increasing i esical neck obstruction for 2 j ears, especiallj pronounced 
the 6 months before hospitahzation Acute unnarj retention dei eloped 48 and 
24 hours pnor to adnussion, rehei ed bi cathetenzation bi' his phi sician There 
were no positiie cardioi ascular sjuiiptoms A peptic idcer in 1947 uas treated 
medicalli mth prompt rehef, and mth no recurrence of simiptoms Positii e 
phi sical findmgs were hunted to the gemtounnarj sjsteiu Hectal exaimnation 
reiealed a two plus enlargement of the prostate gland The gland was hard, 
nodular, irregular, and fixed with mduration extending to the seminal lesicles 
The lungs were clear to auscultation and percussion The heart on phjsical 
examination w as normal in size wath regular rhj-thm, and an apical pulse of 82 
Blood pressure was 140/80 Excretors urographj re^ealed architecturallj and 
functional!} normal kidnej s and ureters bilaterallj, and the bladder floor w as 
moderate!} elemted bj the prostatic enlargement Chest x-ray showed the 
presence of calcific deposits m the left hilar region, and a diffuse, moderate 
prominence of broncho^ ascular markings m both lung fields Adnussion unn- 
aljsis obtained at the time of \ esical decompression contamed four tt six leu- 
koc\des and twehe to fifteen en-throcj-tes per high power field The alkahne 
phosphatase was 3G lung-Aimstrong units The acid phosphatase was 12 
Bodansk^ units mth a prostatic fraction of 0 G The blood urea mtrogcn was 
14 mg percent The hemoglobin was was 16 9 gm and the leukoc%te count 
10,200 mth a normal differential The electrocardiogram was interpreted as 
normal except for nuld left axis denation 

The patient’s condition appeared satisfactoij for surgeix b^ the consulting 
mtenust, and on Tune 27, 1955 he was taken to surgeiw for a transurethral 
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prostatic resection Blood pressure before anesthetic induction i\as 190/80 
Preoperative medication consisted of subcutaneous sodium luminal, gr 2 at 
6 30 am and subcutaneous morphine sulfate gr and atropine sulfate 
y^ooj S^yen at / 00 a m The anesthetic, intravenous 2 5 per cent pentothal 
sodium solution containing 5 mg per cc flaxedil, supplemented by mtrous oxide 
and oxygen, using the semiclosed technique began at 8 40 a.m Induction was 
satisfactorj'’, and resection of the prostate began at 8 50 a m There was moderate 
amount of prostatic bleeding which was controlled wnth moderate difficulty 
because of the sclerotic character of the vascular supplj'^ of the prostate and 
administration of 500 cc of w hole blood ivas started slowdy at 9 05 a m The 
blood piessure and pulse remained stable from the beginning of the procedure 
until 9 22 a m at w hich time the patient became cyanotic The anesthetic was 
immediate^ discontinued, and an endotmcheal tube w as inserted at 9 25 a m 
at which time cardiac arrest w as noted Thoracotomy w'as accomphshed within 
thiee minutes As 3 '’Stole was present, but after massage for 1 mmute active, 
regular, qmte forceful contractions appeared at a late between 60 to 70 per 
minute These persisted for 3 nainutes and then ceased Additional massage was 
apphed, but cardiac action, except for a few' mcompetent contractions at rare 
mtenmls, could not be restored It was possible to maintain the systohc blood 
pressure at 90 mm meicurj', but m spite of this and forced respiration with 
100 per cent oxygen concentration, there was no improvement m the patient’s 
color at anj' tune Cardiac massage was mamtained for 45 minutes The defi 
briUator was used twice duiing this penod without ever restoring caithac action 
The patient was pronounced dead at 10 20 a m 

At autopsy, the heait weighed 460 gm and revealed moderate left ventncular 
hypertrophy and patchj' athei osclerosis of the coionar}' vessels How'ever, the 
major xessels weie not sigmScantl}’' narrowed The lungs showed no sigmficant 
gross abnoimahties, othei than slight apical fibrosis on the left Microscopic 
section of the lung levealed mterstitial fibrosis The final diagnosis was 1) 
cardiac arrest, chmcal, 2) carcinoma of the prostate with extension to the 
sennnal xesicles, 3) interstitial fibiosis, pulmonary, etiologj' undetermined 

DISCUSSIOX 

This appears to be a ease of true cardiac arrest with pulmonary fibrosis as a 
possible predisposing factor Although this patient had no chmcal findings or 
S3’mptoms of caidiorespirator3' disease prior to surger3', one wonders if the 
pulmonar 3 ' fibrosis, although not marked, was sufficient to dmnmsh his ntal 
capacit 3 ' and produce a chrome h 3 poxia of some degree before the operation 
Detemnnation of this patient’s ntal capacit 3 ', xmnous pressui e, and circulation 
tune ma 3 ' hare proxided information to alert us to the possibiht 3 ' of cardiac 
arrest ansmg dunng the course of the surgical procedure Since clinical and 
experimental emdence shows the incidence of cardiac arrest to be significantb' 
greatei m indix iduals wnth chrome h 3 q)oxia, it is w ell to consider the possibihty 
of tlus situation existmg m the older patient even m the absence of significant 
preopeiatne s 3 'mptoms or chmcal findings 
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SUmiART 

The problem of cardiac arrest is discussed and its relation to chrome hypoxia 
and hjTiercapnea is stressed 

The possibihty of chrome, unrecogmzed hj^poxia due to cardio-respiratorj^ 
disease in the older patient nnth gemtourmarj'^ problems is cited 

The sahent features m the diagnosis and treatment of this condition, and the 
responsibihty of the urologist as part of the resuscitation team are pomted out 

A case of cardiac arrest with chrome pulmonar}’^ fibrosis as a possible factor m 
the production of chrome h 3 'poxia is desenbed 

431 Marquette Bank Bmlding, Mmneapohs, Mtrni 
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THE IVIANAGEMENT OE WILMS’ TUMOR AS DETERMINED 
BY NATIONAL SURVEY AND REVIEW 
OF THE LITERATURE 

BENJAAUN S ABESHOUSE 

From the Deparlmenl of Urology, Sinai Hospital, Baltimore, Md 

Considerable confusion and disagreement concerning the management and 
treatment of embryoma of the kidney (Wilms’ tumor) in infancy and childhood 
prevail not only among the urologists but also among the other members of the 
medical profession, i e , pediatiicians, pediatric surgeons, general practitioners, 
internists, i adiologists, etc This situation is particularly distressing to the 
uiologists entiusted mth the teaching of medical students, and the training of 
urological interns and residents 

In an attempt to clarify this situation, the authoi composed a comprehensive 
questionnaiie nhich was sent to 750 members of the American Urological Asso¬ 
ciation and 54 members of the Section on Surgerj' of the American Academy of 
Pediatncs residing in the United States, Canada, Mexico and the Phdippmes 
The purpose of this questionnaire was to obtain sufficient data to permit the 
development of an acceptable plan of management and treatment of these 
tumors based on 1) an evaluation of the present diagnostic methods 2) an anal)^ 
sis of the lesults obtained mth the different methods of treatment and 3) a de 
termmation of the vaiious factors influencuig the survival rate 

Before pioceeding to an anal3''sis of the lephes to this questionnaire, the author 
desires to state that he is fully cogmzant of the limitations and shoidcomnigs of 
this method of obtoinuig accuiate and complete information It is quite true 
that the data obtained aie hkelj’’ to be incomplete or inaccurate for aii}" one or 
more of the follonnng leasons 1) a natural leluctance to report unsatisfactorj' 
results, 2) lack of co-opeiation oi an imnolhngness on the part of the surgeon to 
collect the data, 3) lack of adequate cleiical help to search out the necessary 
information, 4) accurate histones and foUowup lecords are not alwaj^s ai ad- 
able, and 5) some surgeons receiving the questionnaiie hare little oi no experi¬ 
ence nnth Wilms’ tumor The objection has been laised b}'^ some that a survej' 
based on a collection of small or laige senes of cases does not gn e a tiue picture 
of the prevailmg practices oi results for the reason that the same standards of 
diagnosis, treatment and evaluation of lesults aie not used bj' all surgeons 
The same objection has been offered legarding sunej'^s based on othei surveys 
Not infrequently sunej's or reports of small or laige senes of cases are limited 
in then scope because of the smgeoii’s particular interest m some special aspect 
of the subject 

No one can deny the great value of reports of laige senes of cases from large 
clinics and special hospitals vheie the treatment is carried out bj^ one or more 
specially trained surgeons accordmg to a definite plan of diagnosis and treatment 
as compared to isolated reports of single oi small senes of cases b}" the average 

Accepted for publication December 20, 1956 
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surgeon Houe^er it must be borne in mind that the vast majont 3 of cases of 
Wilms’ tumor are treated b^ the a\erage urological surgeon vorkmg m a sma 
or a\erage sized hospital miaffihated mth a medical school Certaml}^ such 
surgeons need and welcome the guidance denied from the more e^penenced 
surgeons 

W'VLTSIS OF DATA 

\ total of 126 replies nere obtained, mz , 116 from urologists and 10 from 
pediatnc surgeons Accurate and complete data were furnished b-s To urologists 
and 6 pediatnc surgeons The necessan data vere not a^ ailable to 10 urologists 
and 2 pediatnc surgeons but these men were kind enough to co-operate to the 
extent of expressing positne opimons i\here\er possible It is interesting to note 
that 25 urologists and 2 pediatnc surgeons rephed that the^ had no experience 
mth Wilms’ timiors which mai be explained bi the fact that either Wilms 
tumors were not encountered m their practice or else were treated in special 
hospitals in their commumties An inabiht\ to furnish data because of unavaila- 
blht^ of records or lack of competent cleneal help was stated b^ 9 urologists and 
2 pediatnc surgeons 

IXCTDENCE 

\ total of 856 cases were reported b^ 81 surgeons The condition was uni¬ 
lateral in 844 cases and bilateral in 12 cases (1 4 per cent) The latter figure is 
shghth lower than that reported b\ Cree\w and Reiser who collected 28 cases 
and noted an incidence of about 2 per cent m 1170 cases In 1954 Scott collected 
32 cases of bilateral tumors and added 1 case The author has collected 11 addi¬ 
tional cases not included m the latter’s senes, auz , Johnson and IMarshaU 4, 
Fennej et al 3, Creecw and Reiser, DeVries, Goodwin, and Berman one each 
respectn eh 

The tumors mi oh ed the tw o sexes with about equal frequence Both kidnej s 
were hkewise iniohed wuth eciual frequence Trom the rephes, neither kidne 3 
appeared to be a more fae orable site from the euewTioint of sureue al after opera¬ 
tion The condition is obsere ed more frequenth m the evhite than the Negro race 

In tins stude the majont 3 of cases occurred in the first four 3 ears of life, the 
ae erage age was 3 2 e ears See eral surgeons reported cases seen evithm one month 
after birth \lthough cases haee been reported m the fetus and new bom, none 
were encountered m this senes \ Wilms’ tumor m an adult eras noted b 3 three 
different obsere ers Esersk 3 et al (1947) hae e collected 59 cases of Wilms’" tumor 
m the adult 

The fanulial occurrence of Wilms’ tumor is rare klasloee has reported 3 cases 
and a possible fourth m one fanuh and cited Bobbi as haeung encountered 3 cases 
m one fanuh Chapian has desenbed the condition m two brothers who died 
within 7 months after surgere Titzgerald and Hardin reported a Wlms’ tumor 
CHCumng m a father and two children, being bilateral m one child De4 nes 
noted a unilateral tumor m a l-i ear-oldfemale and a bilateral tumor mher 4-3 ear- 
old brother Gaulm has obsened sunultaneous tumors m identical twms 
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SYMPTOMATOLOGY 

The classical tiiad of symptoms tumor mass, pain, and hematuria, usually 
associated with renal neoplasms m adults, is encountered m about 15 to 20 per 
cent of the cases of Wilms’ tumors The incidence of the individual sjmiptoms is 
revel sed in Wilms’ tumor of infancy and childhood The most common symptom 
IS a palpable tumoi mass in the upper abdominal quadrant or loin in 85 per cent 
The mass is usually detected by the mother while bathing the child or b}^ the 
physician during a routine physical examination 
Pain m the lumbai oi upper abdominal area is the next most common sj^niptom 
and the chief complaint in about 30 per cent of the other children Hematuna 
IS relatively uncommon bemg present m only 10 per cent of the cases Urinary 
symptoms are mild or absent Gastrointestinal symptoms, i e , nausea, vomiting, 
diarrhea, abdominal distention and anorevia, may be conspicuous and often 
the reason for consulting the physician oi pediatrician Other constitutional 
symptoms, i e , fever, loss of weight, aneima, are also not imcommon Hyperten 
Sion IS relatively uncommon and occasionally is reheved by surgery, according to 
Darnels and Biadley The mechamsm lesponsible for this change is the pressure 
of the tumor tissue on the renal pedicle or intravascular elements m a manner 
similar to that observed m Page’s cellophane perirenal bag experiments 
The average duration of symptoms from the onset of the condition to the 
establishment of the diagnosis is difficult to ascertain in infants and young chil¬ 
dren but IS generally between two to three months 

DIAGNOSIS 

One cannot emphasize too strongly the danger of considering every abdom¬ 
inal mass palpable m the first decade of hfe as a Wilms’ tumor Unfortunately 
some pediatnc suigeons and urologists insist on immediate suigery when a mass 
IS palpable in children of this age group Such precipitous action has been shown 
to lead not infiequently to unnecessary operations, a needless sacrifice of con- 
servable renal tissue and an increased operative mortahty 

An analysis was made of the vanous diagnostic methods employed by 93 
surgeons Palpation was employed by 76 surgeons, excietory uiography by 71 
surgeons, retrograde pyelography by 61 surgeons, combined palpation, excretory 
urography and retrograde pyelography by 48 surgeons and combined palpation 
and excretory urography by only 4 suigeons The diagnosis was based solely on 
palpation by only 10 surgeons 

The consensus of opimon in the rephes to the questionnaire is that operation 
can be safely postponed until an accuiate diagnosis is estabhshed An overiihelni 
mg majority recommended a combination of two or three methods nith a de¬ 
cided preference for aU three modahties Excretory urography has proven to bo 
a valuable diagnostic aid as it enables the urologist to determine the functions 
status of the opposite, unaffected kidney However it does not sharply delineate 
the pyelograpluc changes induced by the tumor and is useless for tins purpose 
when the tumor occurs in a non-functioning kidney Retrograde pyelograp iv 
prorndes more accuiate infoimatioii particularly vhen the tumor occurs in a 
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non-functaomng kidnej Pediatncians and general practitioners are 
recognizing that cystoscopv and retrograde p^elog^aphr are m^ aluabIe diag¬ 
nostic measures and ma^ be safely performed m mfants and children proraded 
there is no contraindication to the use of a general anesthetic 

It IS interesting to note that an incorrect diagnosis vras recorded m 32 cases, 

1 e 6 rehed on palpation alone and 26 on a combmation of palpation and 
ton urographv Seieral surgeons, reportmg relatively large senes of 10 to 70 
cases noted an mcorrect diagnosis m as man\ as 2 to 6 cases Despite this high 
mcidence of error, 76 authors mdicated that thei would require at least palpation 
and excretory nrographi to establish a correct diagnosis before opieration 
Other diagnosbc procedures n ere emploi ed in rare instances, i e needle 
biopsy 7 cases, presacral or perirenal air injection 4 cases, and transliunbar aortog- 
rapti'\ j case The infonnation gained from the latter three tests does not justify 
their use 

Differential diagnosis The data concerning the conditions most commonly 
confused vnth IVilms’ tumor re\ ealed the foUowmg m order of frequency, viz , 
neuroblastoma 55, congemtal hydronephrosis 49, serous cyst of the kidnej 20, 
poll Cl Stic disease of the kidnei 18, retropentoneal sarcoma 12, cyst or tumor of 
the adrenal 10, mtra-abdominal tumor (spleen, hyer, mesentery) 7, and ectopic 
kidnei 1 

CHOICE OF TREAIAIEXT 

The necessiti for standar dizin g the treatment of Wilms’ tumors should be 
apparent to all m new of the wide di\ ergence of opunon ansmg from the results 
reported m the past 20 years. This phase of the subject was particularly empha¬ 
sized m the questionnaire m the hope of obtauung sufficient data to mdicate the 
present trends of treatment Specific and detailed info rma tion was requested 
concerning the fii e basic plans of treatment emplot ed in the past 20 t ears, nz , 
1) nephrectomi alone, 2) nephrectomy and postoperatn e irradiabon, 3) preop- 
eratn e irradiation and nephrectomi, 4) preoperatii e irradiation, nephrectomy 
and postoperatn e irradiation, and 5) radiation alone 

An analysis of the methods of treatment emploted b\ the surgeons answermg 
the questionnaire is mdicated m table 1 Their choice m order of frequency is 1) 
nephrectomi plus postoperatn e irradiation (55 authors, 379 cases), 2) pre'opera- 
tne uradiation, nephrectomi and postoperatii e irradiation (34 authors, 190 
cases') 3) preoperatn e irradiation plus nephrectomy (24 authors, 86 cases), 4) 
nephrectonn alone (20 authors, 45 cases) and 5) irradiation alone (20 authors, 
62 cases) From this studi, it is readih apparent that set eral surgeons emploi ed 
more than one method of treatment Irradiation alone was ne\ er the method of 
choice but onl\ of neccssiti, being used exclusneh m inoperable and bilateral 
cases The exact t^^)e of treatment was not accurateb defined bi 10 authors but 
included an exploraton operation with or without a biopsi and was either pre¬ 
ceded or followed b\ irrachation 

The recipients of the questionnaire were asked to specifx their choice of treat 
ment m cnew of their expenences and results Nephrectonn plus postoperatn e 
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Table 1 Type of ireatment employed tn 858 cases reported by 81 different surgeons answering 

(he author’s questionnaire 


Treatment 

Cases 

Surgeons 

1 Nepbrectom) alone 

45 (5 2%) 

20 

2 Nephrectomy plus postoperative irradiation 

379 (44 1%) 

55 

3 Preoperative irradiation plus nepbrectom} plus postop 
irrad 

190 (22 1%) 

34 

4 Preoperative irradiation plus nepbrectom} 

86 (10 2%) 

24 

6 Irradiation alone 

62 (7 2%) 

20 

6 E\plorator} operation 

4 (0 3%) 

4 

7 E\plorator} operation plus biop&i plus postoperative 
irradiation 

26 (3 3%) 

5 

8 No operation 

19 (2 2%) 

6 

9 T}pe of operation not stated 

47 (5 4%) 

10 

Total 

858 



iriadiation was the most populai with 52 surgeons, preoperative irradiation plus 
nephiectomy and postopeiative iriadiation was nevt inth 21 , nephrectomy alone 
was advocated by 7 , and preoperative irradiation plus nephrectomy uas last 
with 6 No author indicated a preference foi irradiation alone as the method of 
therapy in all types of Wilms’ tumor 

Fiom the data presented m table 1, it is possible to make only general deduc¬ 
tions regarding the present trends in treatment An accurate statistical com¬ 
parison of the different methods is difficult or impossible because of several 
unknown and many variable factors, viz , a) lack of information concermng im 
mediate mortahty and sunoval rate, b) indmdual differences in the interpreta¬ 
tion of results, c) vanations m operative technique by different surgeons em 
ploying the same basic plan of treatment, d) the unknovm effect of different 
histological types upon operative results, and e) the effect of different dosages 
and dmation of irradiation emplojmd preopeiatively and/or postoperative!} 

A brief discussion of the five basic plans of treatment is presented in or er 


help clarify the present situation 

A) Irradiation alone Herman (1915) was the fiist to employ postoperative ir¬ 
radiation m the treatment of Wilms’ tumoi but the patient died three and a hau 
months after the therapy vas started In 1916 Friedlander, impressed mtfi tne 
results of irradiation in the treatment of various extrarenal neoplasms, a voca ^ 
and employed irradiation as the pnmary treatment of renal tumors in m aiic} 
This method did not gam ivide usage until the late twenties and early 
Among the chief proponents of this method vere Barrmgei, Dean, Mcinc 
and Chilko, Sauer, Kerr, Portman, and others In 1934 Dean repor e 
survivals of 5 years in a series of 20 cases treated by nradiation 
matic cures of 10 -yeai sunnvals vere lepoited by . 39 

and Adams, and Johnson and Garrett On the other hand, Priestley re-ev cd 39 

cases treated in this manner prior to 1936 and failed to obsen 

smgle case Dean has recently discaided this method in favor of nephrecto } 

and postoperative irradiation 
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However, irradiation still has a limited place m the treatment of the hopele^ly 
adianced or moperahle cases with extensive local or distant metastasis and m 
cases of bilateral tumors Presumptive “cures” have been reported m the pre^nce 
of extensive pulmonarj^ metastases by Kerr, Silver, and others It must be home 
m mind that many tumors become radioresistant after repeated courses of 
irradiation 

B) Nephrectomy alone In the latter half of the mneteenth centurj^ this method 
of treatment v as attended by a prohibitive immediate mortahty rate In 1897 
Walker reported a 36 per cent mortahty rate in 145 operative cases With the 
improiement m operative technique, anesthesia and pre- and postoperative 
management, a marked reduction m operative mortahty resulted Ladd has been 
the staunchest advocate of this tj^ie of treatment In 1941 he reported 2i con¬ 
secutive nephrectomies m an 8 -year period with no operative deaths and 37 
consecutive operations in a 13-year period with only 2 deaths (5 4 per cent) 
Furthermore there xiere 13 sunivals in the senes of 54 cases treated by nephrec¬ 
tomy alone as compared to only 1 simm al m the group treated 63 preoperative 
irradiation and nephrectom 3 ’^ 

C) Preoperahve irradiation and nephrectomy The proponents of this method of 
treatment include Ifretschmer, Randall, Millin, Wharton, Silvers and others The 
advantages clamied for this treatment are 1 ) irradiation causes a marked reduc¬ 
tion m the size of the tumor and renders the operation easier in the moderate 
sized tumor and feasible m large or so-called moperahle tumors, 2 ) the resultant 
fibrotic changes decrease the hkehhood of blood loss, spread of the tumor, and 
traumatic rupture of the tumor dunng operation, 3) during penod of irradiation 
the general condition may be improved 63 ”^ judicious use of transfusion, antibi¬ 
otics to combat infection, and mtravenous fluids to overcome deh 3 dration and 
electrobUe imbalance, and 4) m the hands of most urologists, this method has 
led to a reduced operative mortaht 3 and an increase in the sunuval rate 

The opponents of this method include Ladd, Gross, Bothe, Nesbit and Adams, 
and others These surgeons maintain that a period of irradiation covering 
2 to 4 weeks or waiting after irradiation for 2 to 8 weeks is dangerous to the 
patients because of the possibiht 3 of local or distant metastases occurnng as a 
result of necrosis and hquefaction within the tumor folloinng uradiatioii The 
1 aliditi of this new is difficult to confirm due to a paucitj' of histological studies 
of the tumor before and after irradiation and to an mabiht 3 to determme with 
certamt 3 the exact role of irradiation and/or surger 3 m the dissenunation of 
tumor cells 

Ladd and Gross and Xeuhauser are of the opimou that it is possible to remove 
all W ilms’ tumors wathout prehimnar 3 shnnkage 

D) Nephrectomy and postopcratiie irradiation The chief adi ocates of this form 
of therap 3 are Ladd, Gross and their proteges In the past 5 xears main urologi¬ 
cal surgeons ha\e adopted this plan Followang the report of Sihers'who had 
obtained good results wath preoperatne irradiation and nephrectonn, Gross 
emploied tins method m 4 successne cases wath fatal ternunatiou from'metas- 
tascs m each instance and abandoned this method m fai or of nephrectom 3 and 
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Table 2 Results of treatment of Wtlms’ tumor at Childrens Hospital, Boston, Mass 
___ (Gross and Newhauser) 


Tunc 

Cases 

Opera ti\ e 
Mortality 

I 'Cure”—2 Year Survivals 

Ah Ages 

Below age of 
12 months 

Above age of 

12 months 

A) 1914-1930 

27 

23% 

42 8% 

5% 

4 (14 9%) 

B) 1931-1939 

31 

0% 

71 4% 

20 8% 

10 (32 2%) 

C) 1940-1947 

38 

0% 

80% 

43 3% 

18 (47 3%) 


postoperative irradiation Gross advised immediate irradiation after operation 
while the patient is anesthetized and en route to his room 

The lesults obtained at the Children’s Hospital in Boston by Ladd and Gross 
over a penod of 33 years are noteworthy (table 2) 

Period A represents the era in which nephrectomy alone was the treatment of 
choice In period B Ladd used the same treatment but utihzed improved surgical 
techmques, selective anesthesia, and better pre- and postoperative care In 
penod C Gross mtroduced postoperative irradiation m the hopes of destroying 
residual tumor cells overlooked or imssed at operation The mcrease m survival 
rate from 32 2 per cent to 47 3 per cent is striking but not conclusive, since similar 
high survival rates inth other methods of treatment have been reported by sev¬ 
eral surgeons (Nesbit and Adams, Rusche, Silvers, Creevy, and otheis) 

E) Preoperahve irradiation, nephrectomy and postoperative irradiation In the 
past 20 years this plan of treatment has been the most widely used one and has 
been sponsored by Campbell, Hunt, Pnestley, Rusche, Creevy and others Ac- 
coiding to Harvey, this method has yielded the highest rate of survival It 
appears that this method of treatment possesses the advantages of preoperative 
irradiation and nephrectomy (i e , shrinkage of tumor, decrease in vasculanty, 
increase in operabihty, decrease in surgical hazards, etc ), plus the benefits of 
postoperative irradiation (i e , prevention or control of local or distant metas- 
tases) It would seem that this combined procedure offers more advantages and 
benefits to the average surgeon who treats only an occasional case In such hands 
the marked degree of shrinkage of a large tumor resulting fiom irradiation over 
a period of one or two weeks has led to greater ease of operability, reduced shock 
and lowered mortahty 

F) Other methods of treatment Relatively few other methods have been em¬ 
ployed m the treatment of Wilms’ tumors In 1925 Foster and Mendilaharzu 
implanted radium tmce in a patient mth Wilms’ tumor who was hmng 8 months 
later Coley (1935) repoided a case tieated by neplirectomy and postoperative 
adnumstration of his serum (B prodigiosus), the patient was hvmg and nell 
29 years later Neither of these methods has leceived popular acclaim or wide 
usage Recently intiavenous mtrogen mustard has been used postoperatively b 3 '’ 
Bmms and by Johnson and Marshall ivith variable degrees of benefit to the 
patients The latter suigeons employed this treatment m 14 cases and obsen^e 
that of 10 patients hvmg 2 years after operation, four had received nitrogen 
mustard Coaklej’- (pei-sonal commumcation) tried colloidal radioactnc go 
postopeiatively ivith no marked improvement 
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RESULTS OF OPERATH E TREATMENT 

The \ ahdit\ of answers to this question might well be challenged uiasmuch 
as in manj instances the end results were not aln aj s ai ailable nor n as the type 
of operation clearlj defined Xei ertheless, the results in 1 77 operatu e cases 
reported in the ansu ers to the questionnaire are herewith presented, irrespectii e 
of the tiqie of operatne treatment, in order that one may gather some insight 
mto the general improi ement m results of the operatn e treatment of this con¬ 
dition m the past 20 j ears 

The most stnkmg features of table 3 are the \ ery low operative mortahty (2 / 
per cent), the very high number of patients dymg mthin the first y ear (54 3 per 
cent) and the relatively lov number of patients snnnmng 2 or more y ears TlTule 
these results are encouragmg but far from satisfactory^, they mdicate that there 
has been a decided improvement in the treatment of this serious condition not- 
withstandmg the high percentage of patients dynng withm the first postoperatu e 
year 

The results of the treatment of Wilms’ tumor as detemuned by the rephes to 
the author’s questionnaire and as reported m large sun ey s m the hterature are 
presented m table 4 Accurate mformabon regardmg the immediate mortahty 
rate, the number of deaths within the first postoperatu e y ear and the number of 
sunn als of 2 y ears or longer n as furmshed in 434 cases by 52 surgeons answering 
the questionnaire In this senes, the better results v ere obtained by preoperatu e 
irradiation plus nephrectomy plus postoperatu e radiation than by nephrectomi 
plus postoperatu e irradiation, as mdicated by the lonered mortahty rate (1 5 
per cent 2 per cent), the decrease in deaths in first postoperatu e yeai (50 per 
cent 54 8 per cent) and the increase in 2-year sumvals (25 8 per cent 15 2 
per cent) 

In a senes of 212 cases collected from the hterature between 1950-1956, 
those patients treated by preoperatu e irradiation plus nephrectomy plus postop¬ 
eratu e irradinbon had a shghtly higher 2-year survual rate than those treated 
bi nephrectomy plus postoperatu e irradiation (31 1 per cent 28 per cent) The 
difference m sunmal rates between the tno methods is relatueh shght and its 


T\ble 3 Results of 777 opcraiiic cases^ 


Immcdiite o])ernti\e deaths 
Died Within first 
bvKMNcd two \car3 
'^uiwntcd three ^ears 
Suiwn\ed fi\c \car? 
tMiiwued ten %cars or more 


Total 


S34 


Cas« 

Authors 

21 (2 7%) 

13 

411 (54 3%) 

04 

14S (10%) 

43 

130 (10 7%) 

30 

S2 (10 5%) 

20 

42 (5 4%) 

1 ---- 

34 


There minmnrcnt o^crIapplnB ui the re-ult^ reported in tin-senes ,e the dif 

eienee betueon the S34 reM.lt- reported and 777 operat.re ei.-e= is 57 ease- The-^ 57 ea«es 
lielonp ,n the „ o patient- surr n mg 3 rears or more and .omo of the-e patients ha^e 

idrcuh heeu mchulcd m the group of 2 Near sur\i\nh ' ha\e 
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Table 4 Results of operative treatment of M thus’ tumor as determined from authors’ 
questionnaire and surveys in literature 






Cree\’' 

y 



Abeshouse 

(1956) 

434 C^ea from 
Questionnaire 

Abeshouse 

(1956) 

212 Cases Col 
lected from Lil 
1950-1955 

Har\cy (1950) 
444 Cases Col 
u lected from Lit 
Pnor to 1950 

&.Rci5< 

(1951) 

1170 

Coses 

Col 

lected 

from 

jr 

Scott (1954) 
1141 (3ases Col 
lected from Lii 

Riches ct al 
(1951) 

189 Cases Col 
. lected m Great 
^ Bntflin Data 
on 138 Cases 





Lit 



1 Nephrectoni} 







alone 

a No of cases 
b Immed op 

15 

s 

180 


463 

30 

deaths 

0 

0 





c Died in 1st 







^ r 

5 

7 





d Survived 2 







■\ rs 

2 (13%) 

1 (12 5%) 

1 28* (15 5%) 

52 

87 (18 8%) 

1 16 (53%) 

e Survived 3 







^ rs 






9 (43%) 

f Survn ed 6 







\ rs 

2 

1 (12 5%) 


34 


6 

g Survived 10 







^T3 

2 



22 


4 

2 Nephrectonij 







plus post op 
irrad 







a Cases 
b Immed mor 

250 

128 

109 


347 

61 

talitj 

5 (2%) 






c Died 1st tr 
d Survived 2 

137 (54 8%) 





20 (33%) 

jrs 

38 (15 2%) 

36 (28%) 

33* (30%) 

37 

83 (23 9%) 

e Survived 3 






10 (26%) 

1 rs 

21 (S 4%) 

12 (9 3%) 




f Survived 5 






6 (10%) 

irs 

23 (9 2%) 

13 (10 1%) 


13 


g Survived 10 






0 

yrb 

9 (3 6%) 

6 


5 


3 Pre op irrad 







nephrectomi 
post op ir 

rad 






4 

a Cases 
b Immed op 

128 

45 

65 

1 

32 1 


death 

2 (1 5%) 






c Died 1st ir 

64 (50%) 






d Survived 2 

t rs 

e Survived 3 

33 (25 8%) 

14 (31 1%) 

21* (32%) 

3 (4 6%) 

23 

42 (31 8 %) ■ 

2 (14 2%) 

1 (7 1%) 

\ r& 

15 (11 7%) 





18 months survival 
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T\ble 4 —Continifd 



Abeahouw 

(1956) 

•134 Cas« from 
Quesbomiaire 

Abcshousc 

a956) 

212 Cases Co! 
lected from L»L 
l9Si>-I9i:» 

Hanc> (1950) 
4-H Case« Col 
lected from Lit 
Prior to 19^0 

Greet > 
Reiser 
(1951) 
1170 
C^cs 
Col 
lected 
from 
LiL 

Scott (1954) 
1141 Cases Col 
lected fron Lit 

Riches et al 

169 

lected m Great 
Britam Data 
on 133 Cases 

f Survived 5 







jrs 

11 (S 2%) 

7 (15 5%) 


6 


1 

g Survaxed 10 







jrs 

6 (4 6%) 

2 





4 Pre-op irrad 







nephrectomx 







a Cases 

41 

31 

27 


SI 

4 

b Inuned op 







deaths 

0 






c Died 1st xr 

IS (43 9%) 






d Surxaved 2 







^TS 

S (19 5%) 

3 (25 7%) 

5* (IS 5%) 

16 

21 (25 9%) 

1 (25%) 

e Siuaax ed 3 





1 


^TS 







f Survived S 








5 (12 2%) 

5 (16 1%) 


12 



g Surxaved 1C 

1 






\TS 

1 

2 


3 




exact significance is difficult to explain It is interesting to note that Harx’-ey 
obtained almost smular results in a stud}’' of 444 cases collected from the htera- 
ture pnor to 1950 

It IS gratif 3 nng to note the increasing number of o-j^ear sunuxmls m the senes 
of 434 cases collected bj' the author from the questioimaire (41 cases) and m 212 
cases collected from the hterature between 1950 and 1956 (26 cases) These 
findings shoxx a decided increase oxer the findings reported bx Gahagan and 
Yeanx ood (1949) xx ho collected onlj^ 35 cases of 5-j'ear sumx als m the hterature 
of the prexnous 50 j earn It is also encouraging to note a higher percentage of 10- 
J ear surxnx als m the questionnaire and in the hterature of the past 6 j ears 

It XX as quite apparent that the results of the operatix e treatment xx ere consid- 
erablx influenced bj the presence or absence of demonstrable metastases before 
or dunng operation Metastases xxere present in at least 412 cases treated bj^ 41 
authors 


INFLUENCE OF XGE OF PATIENT UPON OPER-XTIX E RESULTS 

A rexiexx of the hterature and an analjsis of the rcphcs to the questionnaire 
indicate that the age of the patient should not be regarded as a contraindication 
to surgen m the absence of demonstrable local recurrence or general metastasis 
Silxer, Deniing and Campbell haxe successfullx remoxed a Yfilms’ tumor from 
infants 3 daxs, 29 daxs and 42 dajs old, respectixelj 
The ‘Studies of Gross and Xeuhauser, Harxex and Scott rexeal that the best 
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TabI/E 5 Effect of age on survival rate following operation 


Author 

Cases 
Below 
1 yr 

Sur\ nors 
Below 1 yr 

Cases 
Abo\ e 
1 3T 

Sur\i\ors 
Abo\ e I >T 

Cases 
All ages 

Sumtors AH iges 

Harve} 1950, collected cases 
bcoU 195G 

65 

27 (41 5%) 

407 

75 (18 4%) 

472 

102 (21 6%) 

A) Rojal Child Hosp Was 







gow 

17 

3 (17 6%) 

46 

3 (6 5%) 

1068 

111 (10 4%) 

B) Collected senes 

Gross A Neuhauscr 1950 

161 

28 (17 4%) 1 

844 

77 (9 1%) 



A) 1914-1930 


(42 8%) 


(5%) 

27 

4 (14 9%) 

B) 1931-1939 

1 

(71 4%) 


(28 8%) 

31 

10 (32 2%) 

C) 1940-1947 


(80 0%) 


(43 3%) 

38 

4 (47 3%) 

Total 





96 

32 (33 3%) 


lesults of the various operative methods are obtained ivhen the condition is 
diagnosed and treated wnthin the first year of hfe (table 5) Confirmation of 
this view IS found in the rephes of 93 surgeons ivho answered yes 51 times, no 
20 times, 16 undecided and no opinion 7 

TYPE OF OPERATIVE APPROACH 

In lecent yeais there has been a definite shift away from the use of the classical 
posteiolateral lumbar incision m favor of the transperitoneal approach (table 6) 
This may be attributed in part to the refinements and improvements in opera 
tive techniques acquired during approved residency traimng m urology or pedi 
atric surgeiy and in part to the introduction of bettei preoperative and postop 
eiative management 

In the transpeiitoneal appioach, a longitudmal, transverse or T mcision may 
be employed according to the preference and traimng of the surgeon Many sur 
geons utilizing tins method of approach have repeatedly stressed the important 
technical consideration of exposing and hgating the renal vascular pedicle first 
in an effort to prevent dislodging and disseminating tumor cells during the 
piocess of fleeing the tumor from the surrounding tissues These surgeons have 
maintained that the usual vnde lumbar incision is inadequate for exposure of 
the renal pedicle and radical excision of any Wilms' tumor It should be empha 
sized that even in the tianspentoneal approach, it may be impossible or extremely 
difficult to expose and ligate the vascular pedicle before mobihzing the kidney 


and tumoi mass due to the unusual size, shape or position of the tumor 

Table C Tgpe of operative approach preferred by 9S surgeons 

Opcnitj>e Approach 

Surgeons 

1 Transperitoneal 

50 

2 Lumbar 

24 

3 Lumbar in average size tumors but in verj large tumors 


a transperitoneal 

15 

b transthoracic 


c Nagamatsu nb rebcction 
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In order to carrv out a total ^e^lo^ al of the kldne^ and tumor mass the adja¬ 
cent adipose tissue and the perirenal fascia it is imperatii e to obtam an adequate 
and generous exposure For those ivho prefer a lumbar approach this mav be 
greath facihtated b% utihzmg the bone-muscle flap operation of Xagamatsu 
For those who prefer the transpentoneal approach difficult cases maj be handled 
more easilv bv a combmed thoraco-abdommal operation as adi ocated bv Chute, 
0 Conor, and others 

THE POLE OF IRRADL1.TIOX IN THE TREATMENT OF MTLMS TUMOR 

There is considerable difierence of opimon concermng the proper role of irradia¬ 
tion in the treatment of Wilms’ tumors In the past 20 \ eam, several outstanding 
surgeons hat e presented reports of fairh large senes of cases successfully treated 
bv different plans of treatment uhich mclude some form of irradiation In a 
studv of 716 collected cases Han ev was unable to estabhsh stnkmg statistical 
evidence to support anv specific form of treatment mv olvmg surgery alone or 
combmed vnth irradiation It is now generallv agreed that irradiation alone is 
unsuitable for the treatment of Wilms’ tumor 
A bnef discussion of the role of irradiation m the v anous plans of treatment 
ivith a statistical analvsis of the rephes to the questionnaire regardmg irrachation 
alone or as a supplementarv measure to nephrectomv is herewith presented 


PREOPERATTVE nULADLUTlON 

As has been noted prenoush this form of therapv has been adv ocated bv 
some and condemned bv others It should be stronglv emphasized that this type 
of irradiation is not deagned nor mtended to be a curativ e procedure but serves 
as a V aluable adjunct to surgical remov al of the tumor mass The extreme racho- 
sensitivitv of the tumor cells is well recognized and a rapid decrease m the size 
of the tumor can be expected The amount of shnnhage m some cases is sufficient 
to make an inoperable tumor amenable to surgerv The mam objection to this 
form of therapv has been the waitmg penod of 4 to 6 neeks advocated 
bv 'Jehenck Rowe and Fraser, and othei^, or the wmtmg penod of 3 months 
adv ocated bv Paterson The recent expenence of manv competent radiologists 
attests to the feasibihtv and practicabihtv of the admmistraPon of 1500-2000 r 
of irrachation or ev en larger doses m a penod of 7 dav s followed bv immediate 
surgerv While the amount of irradiation is governed bv the response of the 
tumor the tune mterv al consumed need not exceed 7 to 10 dav s 
The amount and techmque of preoperatn e irradiation hav e v aned considerablv 
m the past but m recent vears there has been some effort to standardize this 
techmque The following techmque has been utilized mth some inmor v anations 
vTz 20 M \ current 200 K 4 target skin di'Uance 50 cm filtration through 0 5 
mm copper alone or combined with 1 mm Al The daih dose admimstered to 
one of --evcral portals (an antenor and postenor field or one of 3 abdominal por 
tahl usuallv falls betn een 100-200 r depending on the size of the tumor mass In 
this manner, the total dose through each portal mav as hitrb as 150(>-‘’000 r 
which achieves a total do^e of 3000 to 5000 r at the center'of the tumo'r and 
in the region of the renal vascular ficdicle 
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Table 5 Effect of age on surmial rate following operation 


Author 

Cases 

Belo^ 

1 yr 

Sur\u\ors 
Below I yr 

Cases 
Abo\e 
] yr 

Survnors 
Abo\ c 1 jT 

Cases 
AU ages 

, Sunixors All ages 

Hnrvei 1950, collected cases 
Scott 1956 

65 

27 (41 5%) 

407 

75 (18 4%) 

472 

102 (21 6%) 

A) Eo} al Child Hosp GJas- 







gov 

17 

3 (17 6%) 

46 

3 (6 5%) 

1068 

111 (10 4%) 

B) Collected series 

Gross A Xeuhauser 1950 

I6I 

28 (17 4%) 

844 

'77 (9 1%) 


1 

A) 1914-1930 


(42 8%) 


(5%) 

27 

4 (14 9%) 

B) 1931-1939 


(71 4%) 


(28 8%) 

31 

10 (32 2%) 

C) 1940-1947 


(80 0%) 


(43 3%) 

38 

4 (47 3%) 

Total 





96 

32 (33 3%) 


results of the vanous operative methods are obtained when the condition is 
diagnosed and treated vithm the first year of life (table 5) Confirmation of 
this nev is found in the rephes of 93 surgeons n ho answered yes 51 time*, no 
20 times, 16 undecided and no opmion 7 

TYPE OF OPERATn'E APPROACH 

In recent years there has been a defimte shift away from the use of the classical 
posterolateral lumbar incision in favor of the transpentoneal approach (table 6) 
This may be attributed m part to the refinements and improvements m opera¬ 
tive techmques acqmred during approved residency trammg m urolog}" or pedi¬ 
atric surgery and in part to the introduction of better preoperative and postop 
erative management 

In the transpentoneal approach, a longitudmal, transimrse or T mcision may 
be employed according to the preference and trauung of the surgeon ^'lany'^ sur¬ 
geons utihzmg this method of approach have repeatedly stressed the important 
techmcal consideration of e-qposing and hgatmg the renal vascular pedicle first 
m an effort to prevent dislodging and dissenunatmg tumor cells during the 
process of freemg the tumor from the surrounding tissues These surgeons hai e 
maintained that the usual mde lumbar incision is inadequate for exposure of 
the renal pedicle and radical excision of any Wilms’ tumor It should be empha 
sized that even m the transpentoneal approach, it may be impossible or extremely 
difficult to expose and hgate the vascular pedicle before mobilizing the kidney 
and tumor mass due to the imusual size, shape or position of the tumor 


TabIlB 6 7 ype of operative approach preferred by 93 surgeons 


Operatixe Approach 

Surgeons 

1 Transpentoneal 

50 

2 Lumbar 

24 

3 Lumbar in average size tumors but in verj large tumors 


a transpentoneal 

15 

b transthoracic 

10 

0 Nagamatsu nb resection 

4 
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In order to carr\ out a total remo\ al of the kidney and tumor mass, the adja¬ 
cent adipose tissue and the penrenal fascia it is miperatn e to obtain an adequate 
and generous exposure For those who prefer a lumbar approach this mav be 
greath facihtated bv utilizmg the bone-muscle flap operation of Xagamatsu 
For those who prefer the transpentoneal approach, difficult cases may be handled 
more easdi bi a combined thoraco-abdommal operation as advocated bv Chute, 
O’Conor, and others 

THE ROLE OF IRRADEITIOX Ev THE TRH^TMEAT OF WTLMS TUMOR 

There is considerable difference of opmion concermng the proper role of irradia¬ 
tion in the treatment of Wilms’ tumors In the past 201 ears, sei eral outstandmg 
surgeons have presented reports of fanh large senes of cases successfully treated 
by different plans of treatment which mclude some form of irrachation In a 
studv of 716 collected cases, Han ev was unable to estabhsh stnkmg statistical 
endence to support any specific form of treatment mvolving surgery alone or 
combmed with irradiation It is now generallv agreed that irradiation alone is 
unsuitable for the treatment of Wilms’ tumor 
A bnef discussion of the role of irradiation m the various plans of treatment 
with a statistical analvsis of the rephes to the questionnaire regardmg irradiation 
alone or as a supplementarv measure to nephrectomv is herewith presented 


PREOPER.\TIVE IRRAX>LA.T10N 

As has been noted preiToush, this form of therapi has been adi ocated bi 
some and condemned bi others It should be stronglv emphasized that this tjqie 
of irradiation is not deagned nor mtended to be a curatii e procedure but sen es 
as a 1 aluable adjunct to surgical removal of the tumor mass The extreme radio- 
sensitmtv of the tumor cells is well recogmzed and a rapid decrease m the size 
of the tumor can be expected The amount of shrinkage m some cases is sufficient 
to make an inoperable tumor amenable to surgen The Tnnin objection to this 
form of therap^ has been the waiting period of 4 to 6 weeks advocated 
b\ Schenck, Rowe, and Fraser, and others, or the waitmg period of 3 months 
adi ocated bi Paterson The recent e\-penence of man\ competent radiologists 
attests to the feasibiht\ and prachcabihtv of the admmistration of 150(}-2000 r 
of uradiation or ei en larger doses m a penod of 7 dai s followed bi immediate 
surgen While the amount of irradiation is goiemed by the response of the 
tumor the time inten al consumed need not exceed 7 to 10 da\ s 
The amount and techmque of preoperatn e irradiation hai e \ aned considerabh 
m the past but m recent ^ea^s there has been some effort to standardize this 
techmque The following techmque has lieen utihzed mth some nnnor i anations^ 

nz 20M \ current, 200 KV, target skm distance 50 cm filtration throu'^h 0 5 

mm copper alone or combmed wth 1 nmi \1 The daih dose admimste^ to 
one of sec eral portals (an amenor and postenor field or one of 3 alxlonMal por 
taLA iisuaffi falls betM een 100-200 r depending on the size of the tumor mass In 
thi:. manner, the total dose through each portal mai be as hi-h as 150O-onnn . 

.h,d, do, or ,000 to 5000 r 0 , ,ho ccntor'of 

in the region of the renal \ascular pedicle ^ 
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By means of the questionnaire, the authoi has attempted to learn if preopera 
tive inadiation Mas used as frequentlj'- today as m the past 20 years This tjpe 
of therapy ivas employed by 52 authors, (i e , 34 loutmely and 18 if tumor iias 
veiy laige) and not used bj" 41 Infoimation conceimng the duiation of treatment 
Mas supphed b}’' 40 suigeons, \nz , 1-7 dajm b3’^ 4 suigeons, 2 Meeks by 26 sur 
geons, 4 to 8 M'eeks by 6 surgeons and 3 to 4 months by 4 surgeons There has 
been a decided trend on the part of most surgeons to leave the dosage and dura 
tion of irradiation to the discretion of the radiologist 

Do metastases occui duiing the peiiod of preoperative iriadiation? Gross and 
his co-woikers strongly maintain that such is the case but base their opinion 
solely on chmeal impressions, opeiative findings and sunuval rates Unfortunatel}" 
theie is no confirmation of this vicm' by histological studies of the irradiated or 
non-irradiated tumor mass and adjacent tissue m laige senes of cases It is inter 
esting to note that 52 suigeons believed that metastases could or did occur in the 
pieoperative peiiod of irradiation, 7 neie contiar}’- minded, 12 M'ere undecided, 
and 12 failed to ansnei 

Every one of 93 suigeons m ho ansM eied the questionnaire agreed that preopera 
tive 11 radiation pioduced a maiked ieduction m the size of the tumor Although 
theie M'as no unanimity of opimon legarding the benefits of this theiapy from 
the standpoint of mcieased operabilit}’’ and decreased technical difficulties, the 
consensus of opinion m as for this modahty as 74 indicated that a decided deciense 
in operative difficulties lesulted and onlj’- 14 held an opposite viev M'hile 5 vere 
undecided 

In reply to the possible influence of Amiiations of the histological patterns of 
Wilms’ tumor upon the degree of response of tumor to niadiation, it m'OS not 
sui prising to find that 50 beheved that the diffeient histological types of tumors 
militated against a unifoim response to irradiation, 21 held an opposite Auev', 12 
neie undecided and 10 gaA^e no opimon 

The contiibutors Mere asked to e\press a fiank opinion of the general value of 
preoperative inadiation This type of therapy Mas regaitled as beneficial by 52, 
a Maste of time by 20 and undecided or no opimon by 21 

POSTOPERATIA'E inHADIATlOV 

This type of irradiation has gained fairly lAide acceptance iii the past 5 years 
as a result of the high 2year surviA al rates reported bj’^ Gi oss and Neuhaiiser 
following immediate surgeiy and postoperatnm inadiation While the use o 
postoperative iiradiation is less contioi'-ersial than preoperative inadiation, 
some urologists question the advisabihty of this fom of therapy" SeA eial aspects 
of this question meat further consideiation 

This author is of the opinion that justification foi the employment of postop 
erative inadiation may be seriously questioned iindei the folloMing ciicum 
stances 1) m hen the surgeon presumes that this foim of therapy is curatn e, 
the family is gn en the false impression that it is employed as a life saA ing pro^ 
cedure, 3) vheii this type of iiradiation is regaided as a harmless form of t 
entirely devoid of after effects oi complications, and 4) Mhen the necessi y o i 
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use has not been cleailj estabhshed bj"- operative, cbnical, pathological and 
roentgenographic studies 

There are ample chmcal and statistical studies to confirm the practicaht}’^ of 
postoperative irradiation in combating local recurrences and distant metastases 
Yet one cannot ignore the impracticahtj'^ of attemptmg to treat all possible 
metastatic sites v hich v ould require extensive radiation o^ er almost the entire 
bod} surface m these small patients Expenence has shown the necessit} of 
exercising extreme caution in avoiding ox er-irradiation in these small patients 
vith local recurrences or extensix^e metastases 
The uncertain status of postoperatix e irradiation as a curatixm measure is 
borne out b} the fact that oulj 26 of 93 surgeons behex^ed that this form of 
therapj possessed any curatixe poxxers On the other hand, 70 of 93 surgeons 
did not hesitate to adxmcate irradiation as a palliatixm measure in the presence of 
demonstrable metastases or in inoperable cases 
Undoubtedly many surgeons hax^e mtentionallj or unintentionally emplo5^ed 
postoperatix e irradiation as a prophylactic measure m cases of unprox^en local 
recurrences or distant metastases Small doses are ineffectual m killing Ime cells 
left behind and heaxj doses sufficient to kill these cells are likely to kill the 
adjacent health} cells xxuth senous aftereffects On the other hand, one ma}' 
question the absolute necessit} of postoperatix'e irradiation imder the following 
conditions 1) xvhen the tumor has been remoxed intact, 2) no exidence of local 
inx asion can be demonstrated at operation, 3) no metastases can be demonstrated 
in the lungs or bones by roentgen studies, and 4) no exidence of arterial, 1} m- 
phatic or retrograde x enous spread or direct extension can be demonstrated on 
chmcal and urographic exanunations Under such circumstances, the surgeon 
may be satisf}ing his conscience and assuaging the wishes of the farmly b} 
ordering postoperatix e irradiation under the false assumption that ex er}-thmg 
possible is being done to sax e the life of the patient 

Sex eral authors hax e reported starthng results following irradiation of regional 
cx-tensions and pulmonarx metastases Xesbit and Adams successfully treated 
tw 0 cases bx irradiation of regional infiltrations due to incomplete remox al and a 
third case diagnosed b} aspiration biops} xxitli pulmonar} metastases was 
treated solel} bx irradiation with surxixal 10 } ears later Kerr reported a case of 
a 4-x ear-old girl treated b} nephrectoni} w ho subsequent!} dex eloped pulmonar}- 
metastases wluch responded to irradiation and the patient was ahxe and well 52 
months later 

Dean has made a x erx practical suggestion to facilitate postoperatix e irradia¬ 
tion Ill those (ases with actual or suspected extension of the tumor into the 
perirenal tissues he apphed metallit clips in these tissues at the time of operation 
to sharplx delineate the area to be irradiated postoperatix eh In this manner 
the dangers of haphazard or needless extensixe irradiation can bo eliminated or 
minimized 


Postoperatixe irmdiation appears to haxe gained wide attepfance in this 
countrx and abroad 1 he ansxxers to the questionnaire indicated that this proce 
dure w u^d routiiiclx bx S, surgeons and was not u=cd at all bx 6 surgeons 
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Two suigeons employed this form of therapy only if the tumoi was very large and 
metastases were encounteied at operation or suspected It was the opinion of 61 
surgeons that this form of theiapy everted a decided positive influence on the 
sunuval rate, an opposite view was held by 11 and no opimon v as expressed by 
21 This influence v as manifested chiefly bj'’ the pievention of metastases in the 
opinion of 28 surgeons, ivheieas 25 maintained this therapy did not prevent 
metastases, 30 iieie undecided and 10 failed to answei 

COMPLICATIONS AND SEQUELAE OF IBRADIATION 

It must be acknowledged that ii radiation therapy in the treatment of Wilms’ 
tumor IS not mthout its dangers, particulai I}'' m the postoperative phase which 
usually entails heavy ladiation locally oi at distant metastatic sites Although 
infants and children tolerate irradiation bettei than adults, varying degrees of 
constitutional reaction aie mamfested in all cases and a severe local reaction 
may occur m some cases 

The follomng systems in the body are most frequentl}’^ involved gastrointes 
tinal, hematopoietic, osseous, pulmonary and lenal 

Gastrointestinal symptoms, i e , anorexia, nausea, vonuting, and diarrhea, are 
not uncommon sequelae and are usually mild and transitory In an occasional 
case distressing enteiitis may occui The effect of heavj^ local iiiadiation on the 
hematopoietic sj^stem often is quite stiikang, i e , the bone marrow in the adjacent 
osseous structui^s may be severely damaged and anemia and leukopenia may 
ensue Bamngei has repoited fatal bleeding follovnng irradiation 

The most sinking postirradiation changes are obseived m the osseous S 3 ’’stem 
As a result of heavy local iriadiation epiphyseal airest may develop m the ver¬ 
tebra wnth resultant scoliosis Less fiequently h 3 'poplasia of the pelvic bones 
may occui which adds to the skeletal defonmty Some surgeons have argued 
that such defoimit 3 " is a small price to pa 3 '^ m an effort to cuie a Wilms’ tumor 
This skeletal defect may be aimided by emplo 3 nng smaller dail 3 ' and total dosage 
over the local aiea Foitunately m many cases the skeletal defoimity nia 3 ' be 
controlled oi corrected by the utilization of proper orthopedic procedures 
The moie annoying comphcations of irradiation involve the lungs and kidne 3 ' 
When heavy thoracic irradiation is emplojmd m an effort to control pulmonary 
metastases, severe pneumomtis or pulmonar 3 ’- fibrosis ma 3 '^ develop The latter 
lesions may be distiessing during the penod of iiTadiation but are not permanent 
m their effects and usually disappear after a vaiymg penod of time 

Radiation nephritis is the most serious complication of irradiation Care an 
caution should be exeicised m shielding the opposite health 3 '- kidney vhen admin¬ 
istering heavy local irradiation over the tumoi aiea Unfortunate^'', tlie changes 
produced in the health 3 ^ kidney b 3 ’' indiscieet or caieless iriadiation are progres 
sive and irreversible Campbell obseived 3 cases of radiation nephiitis mth an 
early fatal outcome m 2 cases 

It is lather surprising to note that the skin of infants and children is particu 
larly resistant to roentgen ia 3 'S No case of n ouiid disruption foHov nig irradiation 
has been recorded m the hteratuie or in the ansneis to the questionnaire 
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Comphcatious of irradiation Mere reported bj 26 surgeons The most common 
reaction n as gastroenteritis n hich Mas of a mild nature m 9 cases and sei ere in 4 
cases Radiation nephntis of the opposite kldne^ nas reported m 8 cases and a 
dela 3 in osseous de^ elopment mth skeletal defomntj n as obsen ed in onlj 2 
cases 

The dosage and duration of postoperatne irradiation re^ealed considerable 
\anation This is to be expected as the use of this therapeutic measure m most 
instances is predicated on the presence or absence of local recurrence and distant 
metastases and consequently a uniform pattern and dosage are not ab\ aj s feasible 
I\lost urologic and pediatnc surgeons relegated the responsibihty for this therapj^ 
to the radiologist 

The data on dosage and duration of postoperatn e irradiation are \ erj- meager 
The dailj dosage x aned from 90 to 200 r Mith an ax erage of 150 r The total 
dosage x aned from 2000 to 4000 r directed altematelj through tw o portals (an- 
tenorlj and postenorlj ox er the tumor area) and occasionaUj a third portal 
(laterallx) utdizmg the same roentgen factors 200 K '1'^, }4 mm copper filter at 
a target distance of 50 cm Some surgeons recommended postoperatix e irradia- 
bon ex erj 6 to 8 xx eeks for at least 6 months after surgerx ex en m the absence of 
demonstrable local recurrence or distant metastases 
After rex lexx mg the literature and analj zing the rephes to the questionnaire, it 
is mx opinion that a more rational approach to the use of irradiation ni the treat¬ 
ment of 'Wilms’ tumor is to treat each case as an indixndual therapeutic problem 
"VlTien the urological surgeon is confronted xnth a small, operable tumor no pre- 
operatix e irradiation is reqmred A x erx large tumor, xxhich xx ould render opera¬ 
tion a difficult or formidable task, should be gixen preoperatixe irradiation m 
sufficient dosage to reduce the tumor to an operable size and the kidne} remox ed 
promptlx thereafter Intensix e irradiation ox er the operatix e site or site of distant 
metastases should be reserx ed for the postoperatix e period This xnexx is also held 
fix \cshit and kdaras, Sauer, Creexu, Garrett and klertz, and manx othei'S 


PROGNOSIS 

The outlook m cases of 'Vt ilnis’ tumor appears to be no different than in other 
nialigiiaiicics xxhere time and exiienence haxe repeatedlj demonstrated that the 
earlier the diagnosis and treatment, the better the results It is unfortunate that 
the outstanding clinical signs and s 3 -mptoms of Wilms’ tumor are iisuallx mani¬ 
fested or recognized too late m the course of the disease and b 3 the time the 
patient is seen bx the pin sician or surgeon, the tumor has attained large propor¬ 
tions and spread bexond the confines of the capsule rendering the condition 
uiopemble or hopelessU adxaneed Pnestlex and Broders found the tumor to be 
inopemble at the time of initial examination in 37 of 65 cases, Millm maintained 
tint betxxeeii 40 to 60 per cent of lases xxerc inoperable 

Indd Gross and others Inx e maintained tint no correlation exists betMcen the 
size or histological stnictnre of the tumor and results obtained bx x anous methods 
of treatment Radd and B lute xxerc the first to point out that the prognosis n, 
dim tlx mniionccd bx the age of the patient and shoxxed tint patients under one 
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year have a decidedly better prognosis than those over one year This has been 
confirmed by the studies of Gross and Neuhauser, Harvey, Scott and Creei^ 
(see table 5) 

There is an apparent need for a more accurate interpretation of lesults On the 
basis that most recurrences follovung surgerj'’ occur ■nuthin a period of 18 months, 
Ladd, and later Gross, have regarded surinval beyond the time period as a 
cure ’ While this may be true in some cases, there have been frequent reports 
of recurrences and deaths from metastases 2 to 20 years following surgerj^ 
Consequently it v ould appear more logical and more accurate to regard those 
living 18 months after surgeiy as “sunuvals” rather than "cures ” 

One of the most debatable and thought-provoking aspects of the entire problem 
of Wilms’ tumors is the determination of who is best quahfied to cany out the 
treatment of this condition Much has been said but httle has been v ntten to 
determine the advantage of delegating this responsibihty either to the urological 
surgeon or the pediatric suigeon Consequently this perplexing situation has led 
to bitter contention and animosity between these two classes of surgeons and to 
confusion and indecision on the part of the pediatncian, general practitioner, 
intermst, and others Recently in some large university afShated hospitals or in 
highly speciahzed chmcs or hospitals devoted to the care of children, the respons- 
bihty for the chagnosis and treatment of this condition has been dmded between 
the pediatncian, urologist, pediatnc surgeon and the radiologist In such institu¬ 
tions, the semces of the urologist are utihzed for establishing or confirming the 
diagnosis by appropnate cystoscopic or urographic procedures but the operation 
IS usually performed by the pediatric surgeon However m most non-umversity 
aSihated hospitals and some afiihated hospitals, where the overuLelming ma- 
]onty of cases are treated, the responsibility for the diagnosis and care of the 
patient usually falls on the physician (pediatncian or general practitioner) who 
first sees the patient This physician promptly obtains the sermces of a urologist 
who estabhshes the diagnosis and performs the operation 

This urologist is usually board-certified or at least board-quahfied, has spent 
four to five years acquiimg a well rounded urological trainmg and a variable 
number of years m urological practice w here he obtains an extensive experience ni 
handhng all tjqies of surgical and non-surgical diseases of the kidney in adults 
and children including renal neoplasms and a wnde expenence wnth the various 
pediatric urologic problems By virtue of his traimng and piactice, the urologist 
IS more hkelv to have a greater familiarity wuth the different problems arising m 
the diagnosis, differential diagnosis, pathologjq treatment and preoperative and 
postoperative care of Wilms’ tumors than the pediatric surgeon w'hose exqienence 
IS usually Imuted to the operative aspects of renal disease m children It w oul 
seem that m the vast majority of cases occumng m the average urban hospita 
the mteiests of the patient are best seiw^ed by the combined efforts of the pedia¬ 
trician, the urologist and the radiologist noth the responsibility for the surgica 
treatment placed on the urologist It should be hardly necessarj" to point out t la 
in this age of surgical specialization the operative treatment of this serious con 
dition should nei er be entrusted to a “general” surgeon w hose expenence wot i 
renal diseases is decidedly meager 
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The follo^^•lIlg conclusions are based on n detailed analj sis of the rephes of 93 
surgeons to a comprehensii e questionnaire, an extensn e renew of the hterature 
and a personal expenence with 6 cases of Wilms’ tumor 

Wilms’ tumor of the kidne}" is the most common tumor of the urmarj tract m 
infancj and childhood 

These tumors occur with equal frequency in each sex and each kidney There 
IS a higher incidence of bilateral tumors than prenously suspected as the author 
has collected a total of 44 cases The tumor is most frequenth encountered m the 
first four j ears of life and m this senes of 856 cases the average age was 3 2 years 
The classical triad of sjTnptoms of renal tumor, i e , hematuria, pam and tumor 
mass, IS present simultaneously m a i erj small percentage of cases The inci¬ 
dence of these symptoms is reversed in cases of Wilms’ tumors, nz , tumor mass 
85 per cent, pam 30 per cent and hematuna 10 per cent 

The consensus of opimon is that operation can be safel}" postponed until an 
accurate diagnosis IS estabhshed An oierwhehmng majontj recommend a com¬ 
bination of two or three diagnostic methods (i e , palpation, excretorj urography 
and retrograde pj elographj) with a decided preference for aU three modahties 
A diagnosis based solelj on palpation was emploj ed onl}" bj a few surgeons 
and IS a practice to be condemned, for it maj lead to an incorrect diagnosis, an 
miuecessarj operation, needless sacnfice of consen able renal tissue and an in¬ 
creased operatii e mortahtj and morbiditi' On the other hand, rough and frequent 
palpation should not be permitted 

All analj sis of the methods of treatment emploj ed bj the surgeons answenng 
the questionnaire indicated the following choice in order of frequencj^ 1) nephrec- 
tomj plus postoperatne irradiation (44 per cent), 2) preoperatiie irradiation 
plus nephrectomj and postoperatne irradiation (22 per cent), 3) preoperatiie 
irradiation plus nephrectomi (10 2 per cent), and 4) nephrectomj alone (5 2 per 
cent) Irradiation alone was nei er the procedure of choice being emploj ed in 
oiilj inoperable or bilateral cases (7 2 per cent) 

An accurate statistical companson of the different methods of treatment is 
difficult or impossible because of sei eral unknown and mam i anable factors 
indicated elsew here 


A stud^ of the results of treatment in 777 operatn e cases re^ ealed ser eral 
stnking findings, i e , a i erj low operatn e mortaliti 2 7 per cent, a \ erj high 
percentage of patients dmng in the first post operatn e j ear (54 3 per cent)^ and a 
rclatnelj low number of patients sunning two or more ^ears These results are 
eiKouraging but far from satisfacton particular!! in respect to the high number 
dnng in the first lear and the low siinnal rate of 2 rears or more 


A detailed stud\ w as made of 434 cases submitted b\ 52 surgeons and re\ ealed 
that bettor results were obtained In preoperatne irradiation plus nephrectomj 
and postoperatne irradiation than In ncphrectonn and postoperatne irradia¬ 
tion, 1 e , lower mortalitr rate (1 5 per cent 2 per cent), decrea>=G in deaths in 
first postoperatne rear (50 per cent 54 S per cent), and an increase in 9.,ear 
mrrirab (25 8 per cent 15 2 per cent) 
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A Study of 212 cases reported in the hterature between 1950 and 1955 also 
showed a shghtly higher 2-year survival rate m those treated by preoperative 
irradiation, nephrectomy and postoperative irradiation than those treated by 
nephrectomy and postoperative irradiation (31 1 per cent 28 per cent) 

The results of opeiative treatment are defimtely influenced by the presence 
or absence of local extension and distant metastases as detemuned pnor to or 
durmg operation 

The best results are obtained ivhen the condition is diagnosed and treated 
durmg the first year of life 

The transpentoneal approach is more desirable than the classical postero- 
lumbar retropeiitoneal approach from the standpoint of operabfiity and results 
In the case of a very large tumor, removal of the tumor may be facihtated by 
employing bone-muscle flap techmque of Nagamatsu or the thoraco-abdominal 
approach 

The role of irradiation as a supplementary measure to surgery in the treatment 
of Wihns’ tumors is stfil a highly controversial subject Inasmuch as Wilms’ 
tumor and its local extensions and metastases are extremely radio-sensitn'e, it is 
important that preoperative and postoperative irradiation should not be regarded 
as separate modahties havmg different effects and used for different purposes 

The advantages claimed for preoperative iriadiation mclude 1) marked reduc¬ 
tion in the size of the tumor rendermg the operation easier and safer m the mod¬ 
erate sized tumor and feasible in large or so-called moperable tumors, 2) the 
irradiation changes withm the tumor decrease the hkehhood of blood loss, tumor 
spread and metastases, and rupture durmg the operation, 3) durmg the penod of 
irradiation, the general condition of the patient may be improved by the use of 
transfusions, antibiotics and intravenous flmds and 4) for many urological 
surgeons this method has yielded a reduced operative mortahty and an increased 
survival rate 

The chief objection to preoperative irradiation has been the waiting period of 
4 weeks to 3 months which may easily be overcome by the admimstration of 
1500-2000 r or even larger doses m a penod of 7 to 10 days followed by immediate 
surgery 

Postoperative irradiation has gamed wide acceptance among urologists in the 
past 5 years as a result of the high 2-year survival rates reported by Gross The 
feasibihty of this type of irradiation m combating local recurrence and distant 
metastases cannot be denied The mdiscnminate use of this type of irradiation 
as a prophylactic measure in cases of unproven local extension or recurrence or 
distant metastases is open to question 

It should be emphasized that irradiation as an adjunct to surgeiy is not 
ivithout its dangers particularly n hen heavy doses are admimstered locally or at 
distant metastatic ates Post-radiation changes may mvolve the gastrointestma , 
hematopoietic, osseous, pulmonaiy and renal systems The most serious comp i- 
cation IS radiation nephntis whose changes are usuallj’' irreversible and not m 


frequently fatal 

A rational approach to the use of irradiation m the treatment of nms tumo 
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IS to treat each case as an individual problem, i e , a) small, operable tumors re¬ 
quire httle or no irradiation, b) large tumors should recene sufficient dosage 
withm a ^ erv short period to reduce the tumor to operable size and the kidnev 
prompth removed, c) mtensl^e radiation mer operatire area or the site of 
distant metastases should be reserved for the postoperatoe penod m proven 
cases of local extension or recurrence and/or metastases 
In the past, the prognosis m cases of Wilms’ tumor has been poor but has been 
unproved m the past 10 vears as a result of unpro^ ement m operative techmque 
and better pre- and postoperative management Surgerj combmed rvith irradia¬ 
tion has yielded ever mcreasmgly better results from the standpoint of operatii e 
mortahtv, morbidiW and survival rate and has done much to dispel the feehng of 
helplessness and hopelessness 

The urologist is better qualified bi virtue of his framing and expenence to 
assume the responsibihti for the diagnosis and operative treatment of Wilms 
tumors 

Closer co-operation between the pediatncian, the urologist and the radiologist 
m the future ivill undoubtedli lead to much better results 

The author vnshes to express his thanks to Dr Inung Scherhs for his assistance 
m compihng and anah zmg the data obtamed b\ the questionnaire 

100 W Monument St , Baltimore 1, Md 
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CASE REPORT 

V Mevican \\oman, 43 years of age and married, came to the outpatient de¬ 
partment of the Santa Clara County Hospital on September 21, 1954 She com¬ 
plained of pam in her right flank 

1 he daj before her clinic \ isit she had noted the sudden onset of dull, constant, 
right flank pain radiating to her right inguinal region and right anterior thigh 
This had persisted with some slight dysuna and frequenev She had had no 
hematuria, nausea or fever She described a similar episode m Inch had occurred 
1 lear preMouslj’’ This had lasted 1 da}' and subsided without treatment 
The patient gave no history of trauma, passage of calculi, or urinarj infection 
during her si\ normal pregnancies Her sjstemic loiacw was negatue 
The patient’s temperature was 98F, the pulse late 78, and the blood piessurc 
99 mm sjstolic and GO diastolic Significant findings included a soft abdomen 
with no masses or tenderness The liver and spleen were not palpable She had 
no costo\ ertebral angle tenderness nor audible bruit ovei the right renal area 
The low er pole of the right kidney w as palpable and non-tender 
Urinaljsis revealed a unnarj' pH of 6 5 wath a specific grant}' of 1 011 Tests 
for albumin and sugar were both negative Microscopic examination revealed 
1-3 white blood cells per high dr}' field No red blood cells were found The con¬ 
centration of hemoglobin was 11 5 gm per 100 cc of blood Er}'throcytes num¬ 
bered 3,500,000 and leukocytes 8 900 wath a normal diffeiential count The blood 
serologic reaction (’I'^DRL) was negative and the urea nitrogen content 10 mg 
per 100 ml Roentgenograms of the chest were normal Intrarenous urograms 
rerealed a pressure defect compressing the upper, lower calyx with inferior dis¬ 
placement of the lowermost cal}'x of the right kidney (fig 1, /I) \o intrarenal 
calcification was seen 

Retrograde pyelograph} confirmed the intrac enous ui ographit findings 



urogram shons compression of upper loiver cahxivith disnlace 
ment of lowermost calj-x B, trnnslumbnr aortogram (arterial phase) shining outhne of 

aortogram (nephrogram) showing nromnt emnt,.n„ 
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Aiieuiysm of the lenal artery is rare It has been found to occur in one of 8,200 
autopsies' and one of 13,525 autopsies * Abeshouse’ in 1951, in his ^e^^e^v of the 
115 cases lepoiLed to that date, could find onlv 10 originating from the intra- 
renal vessels 

Fiom a pathologic standpoint, renal aitery aneuiysms are dmded into tvo 
types 1) true, 2) false Ti ue aneurysms are those in v hich the wall of the localized 
vasculai dilatation is composed of the vessel v all itseE, which has been v eakened 
by some demonstrable pathologic process such as ai-tenosclerosis, or else are 
congenital in oiigm False aneuiysms are the lesult of traumatic rupture of the 
vessel vail with the foiTnation of a perivascular hematoma Organization of this 
hematoma foiins a vascular space vhich communicates mth the original vas¬ 
culai lumen thiough the tiaumatic peifoiation Therefore, the vail of a false 
aneurysm is composed of hyalinized fibim derived from the orgamzed hematoma 

Symptomatically, the patient ma 3 '’ no have difficulty until the aneurysm nip 
tures, 01 Intel nuttent flank pain, a palpable mass oi hematuna ma}" occur 
Physical examination may leveal hypertension, a palpable flank mass, abnormal 
abdominal pulsation, bunts oi muimuis ovei the aiea 

Laboiator^'’ findings are usually normal Radiogiaphic examination of the 
abdomen vnll often reveal a vieath-hke, calcified iing in the region of the renal 
vessels This can be localized by means of oblique films, mtmvenous, or retro 
grade pyelographj^ Dos Santos'* in 1930 vns the fiist to lecommend the use of 
artenographj^ as an aid in the diagnosis of lenal aiieur 3 'sms It has recently been 
advocated by seveial authors—Reagan et al Bums et al ® and Begner' 

Accepted for publication November 29, 1956 
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lining Eh«tic stun delineated a ■well-defined internil chstit hnnm Both tn- 
chromo and A an Gieson stains showetl numerous smooth muscle fibers per^i'^tmg 
m the wall of the ancuiNsm The kidncN was otherwise not remarkable 

nisei. ssiON 

Sime all\ascular la^crs Mere present in its wall this was b\ definition, a true 
aneunsm Because the remaining \ascular s\stem appeared normal, this mil 
represent a eoiigeiutal aneunsm dee eloping it a ea«cular bifiircition as dc- 
senbed be Forbus ^ From his stude of congenital aneunsm‘- of the terebral 
niesentenc and eoronan artenes he conehideel tint there exists at the bifurca¬ 
tion of ecssels a eeeakncss due to a inturalle omimiig defiiience of the miooth 
muscle fiber- of the musculans at this point In addition, his studies mdnated 
that there was probable an imtiating dcgencrition of the intern il elastic lamina 
These defects, combined wath the elceated hedrostatic pressure nonnaUe found 
at an artenal bifurcation resulted m a ballooning of the central e\ ill it that 
point of weakness Since no other cause could be found the intrarenal aneun sni 
reported here mae be of congenital ongin 

St MiLVRt 

A. report is made of a patient with intrarenal aneunsm The aneunsm was 
demonstrated conclusneh b\ transhinibar lortogripln and confirmed b\ sur¬ 
gical e'ctirpation '^ince no other cc idence of a asciilar disease w as found, this was 
assumed to be of congenital origin 

710 Mcdico-Dcntat Bldq, San Jos^c IS Cahf 

' Forbus, D On the onpn of milnn ancunsms of the siipcrfici il cerebral arteries 
Bull Johns Hopkins Ho-p 47 2aa I030 
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Fig 2 Cross section of right kidnej shows nneur3Sinal sac at Jower pole 


A translumbar aortogram lesulted m immediate filling of a sac-like dilatation 
of a branch of the renal artery to the lower pole of the nght kidney (fig 1, B) 
This dilated segment of the vessel measured 2 5 cm m diameter and had a 
smooth margin An immediate follonnip film showed complete emptying (fig 1, 

C) 

A diagnosis of probable mtrarenal aneurj^sm vas made and a nght nephrec¬ 
tomy V as performed tlirough an eleventh nb incision Palpation of the kidney 


revealed no gross abnormahty 

Pathologic examination revealed a grossly normal appealing nght kidney 
measunng 11 6 bj'^ 5 0 by 4 1 cm The capsule stiipped vnth ease reveahng a 
smooth, reddish-bron n surface An anomalous branch of the nght renal arterj" 
extended to the low er pole of the kidnej' Wien the kidney v as halved, a 2 5 cm 


C3"stic appearmg space ha3ung a vascular nail vas encountered at the juncture 
of the lower and middle calyces (fig 2) This cystic structure v as empt}" Its wall 
V as composed of a grajush-v lute, fibrous tissue about 0 1 cm in thickness The 
luminal surface vas onl}'^ slightlj’^ roughened Although this lesion was m close 
association v ith the low ei branches of the renal arterj^, no efferent vessel cou 


be demonstrated 

Alicroscopic exaimnation reiealed the wall of the eystoid structure to be com 
posed, for the most part, of dense laminated connective tissue mth an endothe la 
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PLA.FiTIC OPERVTIOXS I'POX THE URETER 
^MTHOUT IXTIB\TI0X 

E A. TCBB, B V SMITH, Jn and E PRICE 

0\er a short penod of obsenation it has become apparent to us that plastic 
operations on the ureter inthout intubation, as desenbed b\ Drs Frank Hamm 
and Scduei, Weinberg, simphfj the technique of these operations and produce 
lesults that arc unifonnh satisfacton 

This report deals wath obsenations made upon eighteen plastic operations 
done on the meter without intubation Eleien of these operations axere done for 
relief of obstruction at the ureteropeUnc junction one for relief of obstruction 
due to retroeax at ureter, and six xvere made to reimplant the ureter into the 
bladder 

The data show that the penod of hospitalization is shorter and that the im¬ 
mediate foUowaip results are good Additional apparent adx antages are conserx a- 
tion of renal tissue bx elmuiiating the trauma of nephrostomx, fewer febrile 
reactions, less likelihood of calculus formation and ureteral stneture because of 
ehnunation of tubes, particularlj plastic catheters in respect to the latter com¬ 
plication The operatix e procedure is shorter, heahng is more rapid as ex idenced 
bx the quick disappearance of pxaina, and the patients seem to be more com¬ 
fortable 

Postoperatixe unnarj drainage from the wound has not proxed to be a dis- 
adxantage of this procedure Possible disadx antages are fistula formation and 
stneture at the site of plastic repair because of elimination of the splmting cath¬ 
eter 

Considermg the one case of retroeax al ureter in the categorj of nou-calculous 
obstruction at the ureteropelxac junction, there xxere 12 cases of hx dronephrosis 
of this etiolog} Eight of these were due to anomalous xessel obstruction and 
four w ere classified as stneture at or near the ureteropelxnc junction The circum¬ 
stances requinng reimplantation of the ureter into the bladder w ere trauma m 
4 cases and neoplasm m 2 cases 

The tj-pe of pelxnoureteroplastj used to rehex e the obstruction at the uretero- 
pelxnc junction x aned In this particular senes one conx entional Folex Y-plast j 
and elexen ureteroneopelxnostonues xvere performed Fixe of the latter were 
dismembered Folex ^ -plasties and six were excisions of the ureteropelxac jimction 
with elhptical anastomosis of the meter to the pelxas The onlx x anation from 
the accepted and estabhshed procedure of pelxaometeroplastj was the utihzation 
of the suggestiom recommended bx Drs Hamm and Wemberg These recommen- 
‘^^'^oasnerelSaTthgiirocedure be performed wi thout usinFFsphntmg cath eter. 
xnt^u t nephrostoinx, and bx proxndmg drainage with a Penros e drain dmm t n 
a sniall st^ wound rnlhe postenor watt of the renal pelxns In most mstnm^^ 
nephropi^;3~Fas done bx suturmg the postenor renal capsuled the loxver pole 
of the kidnej to the quadratus lumbonmi muscle 
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vein Artery and vein were divided close to the aorta Ureter and kidney v ere re¬ 
moved The postoperative course was uneventful 

The gross pathological specimen showed very httle distortion of the kidney 
proper There was a dilated, tortuous renal artery The specimen, divided with a 
pi obe passing from artery to vem, showed a large mtrarenal aneurysm beti\ een 
the two (fig 2) 

The patient has done well postoperatively and has had no further cardiac 
signs or sj'^mptoms His heart shadow on chest v-ray, which preoperatively v as 
markedly distended, has now returned to within normal himts His preoperative 
nonpiotem mtrogen was 34 mg per cent, rose to 52 mg per cent immediately 
after operation and is now 31 mg per cent His serum creatimne was 0 6 mg 
per cent, rose to 1 9 mg per cent postoperatively and is now 0 8 mg per cent 
A complete review of the literature on this subject was lecently reported by 
Doctors Slommski-Laws, Kiefer and Vermeulen m the Journal of Urology 
(vol 75, pp 586-591, 1956) 
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the nght flnnk for 2 \ears The itticks were se^ere at times and lasted for as 
long as 5 da^s His appendix was remo\ed dunng one of these attacks without 
relief The patient’s imne was normal 

The excretorx urogram showed nght Indroneplirosis and a normal left kidney 
The retrograde urogram showed li'vdroneplirosis with a large renal pehns and 
angulation of the ureteropeh ic junction probabh due to anomalous xessels 
At operation the renal pehns was found to be rcmarkabh dilated and the 
kidnei was judged to show 50 per cent atroph% There were two large accessor\ 

1 essels and fibrous adhesions anterior to the region of the junction which applied 
the ureter to the pclns The major portion of the renal pchas w as excised and a 
dismembered Folei Y-plast\ was done with the anastomosis antenor to the 
\essels A stab wound was made in the posterior surface of the pelns aboie the 
anastomosis 

There was unnata drainage from the wound for the first 4S hours but none 
thereafter The patient was discharged from the hospital on the ninth post- 
operatn e dai 

kn excreton urogram, made 3 months postoperatuel\, showed good function 
of the nght kidnei, no In dronephrosis and some irregulanti of the infenor 
medial margin of the pelns w hich w as probabh the result of operatn e defomuti 
Case 5 C K was a man aged 3G Ten dai s before the patient presented him¬ 
self for exanunation he had had gross hematuna with questionabh nuld dis¬ 
comfort occumng m the nght flank 24 hours pnor to the si mptom of hematuna 
There was a past histon of the nght ureteral colic occurnng 16 \ears prenoush 
Xo calculus was recoa ered 

The excreton urogram showed the left kidnej and ureter to be normal Right 
h\dronephrosis was present Xo filling of the nght ureter occurred 

The retrograde urogram re\ealed the ureter to be of normal caliber except 
that it was a bit dilated below the true junction and there was apphcation of 
the ureter to the pelns with a high position of the junction 

\t operation there was an anomalous x essel crossing the ureteropelnc junction 
antenorh This ven hkeh was the cause of the obstruction but the relationship 
could not be defimteb estabhshed because the pelns had been deflated pnor 
to di-^ting out the junction A dismembered Folex A'-plastr was done mth a 
stab wound m the postenor wall of the pelxus There was unnarx drainage from 
the w ound for S postoperatix e dax s but none thereafter The patient w as dis¬ 
charged from the hospital on the mnth postoperatix e dax 

An excretorx urogram made 3 months postoperatix eh, rexealed prompt 
appearance of the dx e in the nght kidnex The concentration of the dx e is a bit 
less on the nght The patient’s unne is normal 

Care 4 E JiIcG , a girl aged 20, gave a histor} of sexerol episodes of right 
flank pain occumng ox er a penod of one x ear 

The excretorx urogram rexealed an anatomical set-up for obstruction at the 
i^teropelxne junction but onlx mimmal hxdronephrosis Xo dxe was noted in 
the nght ureter 

The retrograde urogram made dunng an attack of mild pam rex ealed defimte 
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Ureteroneocystostomy was performed by suturmg the full thickness of the 
ureter to the full thickness of the vesical wall In some instances, the f ull thick¬ 
ness of the ureter was sutured to the vesical mucosa and then reinforcmg sutures 
ivere placed from the vesical musculature to the ureteral adventitia One 
ureteroneocystostomy was done usmg a tubular vesical graft to bndge the defect 
betneen the distal end of the ureter and the bladder No sphnting catheters nere 
used in the procedure of ureteroneocystostomy Tissue drainage was accom- 
phshed by Penrose drams 

The following observations vere made Any drainage from the wound re¬ 
quiring reinforcement or a change of the primary dressing dunng the first 24 
hours foUomng operation was considered indicative of unnary drainage The 
longest penod of postoperative unnary drainage foUovmg pelvioureteroplasty 
was 8 days In several instances there was no postoperative unnary drainage at 
all The average penod of postoperative urmary drainage foUomng pelviouretero- 
plasty was 3 5 days The average penod of postoperative unnary drainage fol- 
lowmg ureteroneocj'-stostomy v as 6 8 days Likeivise some of these patients had 
no postoperative urmary dramage, whereas one patient had unnary drainage 
for 17 days The average penod of hospitahzation follomng pehnoureteroplasty 
was 7 6 days, whereas formerly the minimum was 14 days The average penod 
of hospitahzation follomng ureteroneocystostomy was 11 6 days 

A few case summanes iviU be presented to illustrate the points made in the 
foregoing discussion 


CASE BEPORTS 

Case i J H , a girl aged 4^^ years, dunng a 2-month penod experienced tv o 
episodes of left flank pain with chills, fever and pyuna The excretory urogram 
revealed the left renal outhne to be enlarged vuth no filhng of the collecting 
system The nght kidney and ureter were normal Retrograde urograph}" demon¬ 
strated left hydronephrosis with obstruction at the ureteropehnc junction At 
operation the obstruction was found to be due to anomalous vessels These ves¬ 
sels supphed the lower half of the kidney The kidney was judged to be two 
thirds normal size The renal pelvis was transected on an obhque fine runmng 
from the lateral margin upward and medially just proximal to the ureteropelvic 
junction and sutured together again anterior to the vessels Tvo elhptical sur¬ 
faces were thus presented for closure of the pelvis The cahber of the ureteropehnc 
junction vas normal A stab wound was made in the postenor wall of the pelvis 
above the hne of closure 

No leakage of unne from the wound occurred postoperatively The patien 
was discharged from the hospital on the eighth postoperative day The unne 
was normal 15 days after the operation . 

A postoperative cxcretorj'- urogram, made 3 months after the operation, shove 
prompt appearance of dye in the left kidney and ureter There v as no hy rone 
phrosis There have been no episodes of left acute pjmlonephritis The urine is 

normal „ 

Case 5 R G , a man aged 22, had experienced intermittent episodes ot p 
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postopcntne unnan drainage has not been a problem The use of tlie slab 

wound m the renal pehas can probabU be ehnunated Muthout altcnng the results 

Medical Arls Bldg, Minneapolis 3 Minn (E iW) 
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hydronephrosis inth considerable retention of dye in the pelvis 10 minutes after 
the dye was injected 

The obstruction was due to stricture and a Foley Y-plasty was done mthout 
splints and mth a stab wound in the posterior pelvic wall 

Uiine drained from the wound 8 days following the operation The patient 
was discharged from the hospital on the eighth postoperative day The unnar^' 
drainage, which had been very shght foi several days, ceased the day the patient 
left the hospital 

An excietory urogiam, made 3 months postoperatively, revealed the nght 
kidney to be normal The patient has had no further attacks of pain 

Case 5 A S , a woman aged 40, complained of mtermittent attacks of right 
lenal pain 

Evcietory mogram and retiogiade urogram showed nght hydroneplirosis and 
medial displacement of the upper uieter The preoperative diagnosis of the right 
retrocaval uretei was confirmed at operation 

Repair was made by obhquely excismg a portion of the renal pehas, dramng 
the ureter and lowei pelvis from behind the vena cava and reanastomosing the 
edges of the renal pehns without using a splint A stab wound for drainage nas 
left in the pehns 

Uiine drained from the wound 3 days, othennse the postoperative course v as 
uneventful 

Nme months later the urme was clear Excretory urograms showed good drain¬ 
age and marked reduction in the size of the right hydronephrotic sac 

Case 6 L McA , a woman aged 49, undenvent an abdominal hysterectomy 
foi uterine fibromyomas A nght ureterovaginal fistula developed 6 n eeks later 

The excretoiy urogram showed light hydronephrosis and a normal left kidney 
Right ureteroneocystostomy was performed by sutunng the ureteial nail to the 
vesical mucosa and placing a few supporting sutures from the vesical vail to the 
uretei al adventitia No sphnting catheter uas used A urethral Foley catheter 
vas left mdweUing in the urmary bladder for 7 days Uneventful recover}' mtli- 
out mmary leakage occurred Urinalysis was negative and the excretory urogram 
was normal 7 months postoperatively 

Case 7 R H , a woman aged 53, had tv o vesicovaginal fistulas and a nght 
ureteiovagmal fistula that followed a Wertheim operation for cervical carcinoma 
Three months later a tubular bladder flap reconstruction of the right lover 
ureter was necessary due to extensive fibrosis No sphnt was used The vesicovag 
inal fistulas vere closed A retrograde cystogram shov'ed nght vesicoureteral 
reflux Excretory urogram, 4 months later, revealed the upper unnar}' tract to 
be normal 


StlMMARX AND CONCLUSIONS 

Eighteen patients with successful plastic operations on the ureter mthout the 
use of sphnting catheters have been presented These operations include 
pelvioureteroplasties and six ureteroneocystostomies Short hospitalization 
periods and good immediate postoperatne results have been shovm Exccssnc 
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lleoslomy 


Fio 2 Artificial bladder in which ileum IS utilized 


In PjTah’s^ excellent paper on ureterocolic anastomosis, he mentioned a case 
m which he successfully bndged a gap between a short upper segment of ureter 
and the bladder, wuth the use of an isolated segment of ileum The thought oc¬ 
curred to me that it might be possible to use a segment of ileum to enlarge the 
unnar 3 " bladder in instances of contracted bladder If a side-to-side anastomosis 
was used to join the segment of ileum to the dome of the bladder, a normal 
ureterovesical juncture and a normal lesical neck could be maintained, with the 
distinct possibility of normal vesical function I performed two such operations, 
they wall be described next 


REPORT OF C-VSES 

Case 1 —A 53-year-old white woman first registered at the Mayo Clnuc on 
lulj 6, 1950 She complained chiefli of constant suprapubic pain and frequency 
of imnation, both of which had been present for 3 years Moicover, the sjmp- 
toms had graduallj become sexerer, in spite of treatment The first effort to 

'Pirah.L N Uretero colic anastomosis \nn Roj Coll Surg England, 14 169-197, 
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ENLARGEAIENT OF THE HRIEARY BLADDER WITH A 
SEGMENT OF ILEUM 

DEWARD O EERRIS 

From the Section of Surgery, Mayo Chntc and Mayo Foundation, Rochester, Minn 

When the urinary bladder contracts to such a degree that its capacity is re¬ 
duced to 30 or 40 cc, it ceases to function, and the unfortunate patient is dis¬ 
tressed by the constant dribbhng of unne Moreover, the upper part of the 
unnarj^ tract is affected adverselj'^ because dilatation takes place, and as this 
comphcation progiesses, renal function becomes impaiied One of the common¬ 
est causes of this contraction is interstitial cystitis 

In the past, in an attempt to relieve this distressing and serious situation, 
diversion of the floiv of unne has been accomplished by the performance of bi¬ 
lateral nephiostomj'', cutaneous ureterostomj’^ and ureterosigmoidostomy AU 
these methods have had disadvantages WTien the first two were earned out, 
there followed the inconvemence to the patient of the drairung of unne to the 
outside and the necessity of emplo 3 ang a collecting receptacle Infection in- 
vanably developed vhich vas a constant, chrome process, supenmposed on it 
v ere episodes of acute pj'elonephritis These complications gradually but surely 
produced renal insufficiency YTien ureterosigmoidostomy vas done the use of 
an exteinal leceptacle vas not necessar}’-, but infection was always a threat 
Another disadvantage, vhich sometimes vas senous, was the change in the 
electrolj'te pattern of the blood * 

Because of these disadvantages, other means of divertmg unne vere sought 
Consideration v as given to the construction of an artificial bladder This pro- 
cedme involved the use of one of three different isolated segments of bowel, 
namely, the cecum and ileum, a coil of ileum, and the rectum and sigmoid (figs 
1, 2 and 3) I have used the cecum and ileum in the foUoumg manner The ce¬ 
cum and 4 inches of ileum are isolated, care bemg taken to preserve the blood 
supply The cecum is closed, both ureters are anastomosed to it, and the ileum 
is brought out m the form of a structure which could be called a ‘ urethra 
Intestmal contmmty is estabhshed bj'^ performance of ileo-ascending colostomy 
In tv o-thirds of the cases it was found that the ileocecal valve was competent 
and that the patient needed intermittent cathetenzation two or three times a 
daj^ In the remammg third, the use of an indvelling cathetei was necessar}^ 

In my cases, infection has been absent, except for an occasional episode of acute 
infection, and the electroljde balance of the blood has not been disturbed 

A coil of ileum has been used bj’’ others m a similar manner, but vhen t a 
particular techmque is used unne, of course, drams to the outside and requn^ 
the use of some external apparatus 'When the rectum and sigmoid v ere uti iz ^ 
in a somewhat sinnlar piocedure the anal sphincter was employed to contro 
the exit of unne, but the operation left the patient vuth a colomc stoma 

Read at the meeting of the North Central Section of the American Urological Associ 
ation, Cleveland, Ohio, October 3-A 1956 ,,, , , j a,inteml urelcro 

‘Ferns D O and Odel, H M Electroljte pattern of the blood after boat 

Eigmoidostoin 3 J 4JVI A , 142 634-640, 1950 
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Fig ■} Ileocv 5 tostom\ in vrhich an IS cm segment of ilcum was emplo\ ed in case 1 

Operation nas performed on JuIa 13, 1954, through a secondary lom nudlme 
mcision Exploration of the abdomen rcAealed the abdommal organs to be nor¬ 
ma] The uterus and appendix had been removed A segment of ileum IS cm 
m length was isolated and intestmal contmuitv was re-estabhshed bt ileoileos- 
tomi, with the use of end-to-end anastomosis The ends of the isolated segment 
uere closed and an incision nas made in the antimesentenc border, extendmg 
almost to the end The dome of the bladder w as then mcised transi erseh and a 
side-to-side anastomosis v used to attach the isolated segment of deum to the 
bladder (fig 4) A urethral catheter was placed m the bladder 
The patient’s postoperatii e course was uncAentful On the fourteenth dai 
after operation the urethral catheter was removed, the patient loided without 
difficult! and emptied the bladder eompleteh Three weeks after the operation 
cvstoscopi was earned out The Acsical wall was seen to be unchanged the su¬ 
ture hue was well healed and the capaciti of the bladder was approximateh 
300 cc The patient \oided without pam and at intervals of SJ? to 4 hours 
She was dismissed on August 11, 1954, and was adnsed to take sulfacetmude 
(sulami d) the first week of each month to rest the second week to take aureo- 
mi cm the third week and to rest the remainmg dal's of the month She returned 
to her teachmg position and remained perfecth comfortable 
On December 28, 1954, the patient was re-e\ammed, she was found to be free 
of sj-mptoms and the unnan tract w as normal Pi-una, howei er, persisted, but 
It had abated much A retrograde cistogram (fig 5) disclosed normal vesical 
capaciti 

The patient reported bi letter in ^larch 1955, that she was entirelv normal 
-4t the time of this report she had been entirely normal for more than 2 i ears 
After a i ear’s test, I was satisfied that the operation was a mccess, at least 
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Fig 3 Artificial bladder constructed with portions of sigmoid and rectum 

alleviate the symptoms had been surgical, and consisted of abdommal hyster¬ 
ectomy, supposed]}" performed to reheve piessure on the bladder The second 
measme consisted of the instillation of a solution of silver mtrate into the blad¬ 
der, this had been done on several occasions 

The patient was healthy, except for the unnary tract The upper portion of 
the imnar}" tract was normal Unnalysis revealed pyuna, and cystoscopic ex- 
ammation shoved typical interstitial cystitis to be piesent Treatment at this 
tune consisted of overdistention of the bladder vith the patient under the in¬ 
fluence of anesthesia, subsequently, mcreasing strengths of a solution of sihnr 
mtrate were instilled mto the bladdei daily She improved greatly and continued 
treatment under supervision of her local physician 
On July 1, 1954, the patient returned to the chiuc because vesical sjTnptoms 
had become most severe Suprapubic pain vas constant and severe, and fre¬ 
quency of uiination had progiessed to the point of dribbhng incontmence Her 
condition had caused her to give up her position as a schoolteacher 

Our obseiwations were much the same as those of the prewous examination, 
except that the interstitial cystitis vas much vorse and the inflammation had 
caused much scarring, fixation and contraction of the bladder Vesical capacit} 
was reduced to 50 cc After careful deliberation and consultation, my colleagues 
and I adnsed the patient to consider an attempt to enlarge x esical capacit}" by 
the attachment of a segment of ileum to the bladder This proposal vas ac¬ 
cepted, and the patient x\as admitted to the hospital and piepared for opera¬ 
tion, meamng that a lov -residue diet v as prescnbed for 2 days, the bov el v as 
cleansed by means of enemas, phosphate of soda (Fleet’s phospho-soda) vas 
admmisteied orally and terramycin vas gnen 




Fio Ga Prcopcrntne P\f’rctor\ urogramsliowinR inelocnhoctnsi'^ grade2, on the left m 
case 2 b l'\crctor\ urogram, made G months after operation in case 2 sho\\s jnclocnliec 

tasis, grade 3, with fairh good function remaining 



Fig 7 a, Retrograde pj elograms made 6 months after operation in case 2 Note progres 
Sion of pj elocahectasis on left, to grade 3 b. Upper part of urinari tract is normal, as show n 
in this excretorj urogram made 4 months after meatotomj and 11 months after ileocjsto 
plastj in case 2 

ectasis, grade 2 (fig 60 ), det eloped on tins side At this point tve advised the 
patient to consider enlargement of the bladder b 3 ’’ means of a segment of ileum 
He accepted the suggestion The preoperative preparation and surgical proceduie 
n ere the same as m case 1 

The patient’s postoperative course was uneventful The catheter w as removed 
on the fourteenth daj^ after the operation, the patient voided wnthout difficultj^ 
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Fig 5 Retrograde cjstogram which shoivs normal vesical capacity postoperatively in 
case 1 


m the female I did not know whether or not the operation would be successful 
in males, but within a mouth a man presented himself who, it seemed, might be 
benefited by the piocedme 

Case 2 —A 34-year-old white man had first registered at the Mayo Clinic on 
August 11, 1947 He complamed chiefly of extreme urgency and frequency of 


unnation 

He was healthj’-, except for the urinary tract The upper portion of the imnary 
tract Has normal Unnal 3 ''sis revealed pyuna and cystoscopic examination 
showed congemtal contracture of the vesical neck The vesical neck was dilated 
to the size of a 26F catheter, after vhich the pyuna cleared rapidly The patient 
was adnsed that transuiethral prostatic resection might be indicated if symp¬ 
toms recuiied Thej'’ did recur, and the patient vas almost constantly under the 
care of a physician at home, where he underv ent transurethral resection of the 
prostate gland and, later, excision of the urachus 

The patient retmned to the climc on February 7, 1954, because frequency 
and urgencj’- of urination had persisted The upper part of the unnar}' tract 
was nonnal, but C 3 "stoscopic exammation disclosed subacute cj'^stitis Several 
specimens of tissue Here removed for stud 3 q and proved to be inflammator 3 " 
The bladder was irngated mth sih er nitrate for 3 weeks, at the end of which 
tune the s 3 Tnptoms had about disappeared Yet cystoscopic examination dem¬ 
onstrated interstitial C 3 ’^stitis 

During the next 18 months the picture was that of interstitial C 3 ’’stitis, mtli 
gradual lesseiuiig of vesical capacit 3 ’' until the bladder nould hold only 50 cc 
The inflammation nas most marked m the left half of the bladder, p 3 elocali- 
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Fig S Method of increa'sing capacit\ of urinar\ bladder b> utilizing ■sigmoid colon in 
c\stoplast\ 



Fig 9 Method of increasing eapacita of urinnrj bladder ba utilizing part of cecum and 
ascending colon in castoplaatj 



Fig 10 Three different avaj s in avhich ileum can be used to increase capacita of urinarj 
bladder (Left) one end of ileum is closed, and other is anastomosed to bladder, (center) 
both ends of ileum are closed and center is anastomosed to bladder, (right) anastomosis of 
center of ileal loop to bladder, open ends being joined to form continuous nng 


Although m most of the cases described the enlarged bladders functioned 
fairlj well, there avere both anatomic and physiologic difBculties The earhest 
difficulty described avas prolapse of the intestinal segment into the bladder It 
was in an effort to correct this condition that Scheele dea^eloped his nng tech¬ 
nique A second difficulty a\as poor emptjung of the bladder, m man} instances 
this a\ as caused bj a small stoma That is, in the presence of a small stoma the 
segment of boavel functioned much hke a aesical diaerticulum anth a small 
neck Alost of the surgeons haae attnbuted the emptjung of the segment of 
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and emptied the bladdei completely The vesical capacity was 400 to 425 cc , 
urgency and frequency of unnation had completely disappeared The patient 
was disnussed 4 weeks after the opeiation 
vSix months later the patient returned because of an increasing ache in the left 
flank He had no vesical sjmiptoms, howevei Excietory urograms and letiograde 
pyelograms revealed pyelocahectasis, grade 3, on the left (fig 65 and 7a) Cys 
toscopic exammation showed that the ileal patch looked very much like normal 
vesical tissue Hon ever, some degiee of inflammation remained in the region of 
the left uieteral orifice Left ureteial meatotomy was done, 4 daj^s later the pa¬ 
tient was aUoned to leturn to his home 

On June 13, 1956, 4 months after the meatotomy and 11 months after the 
ileocystoplasty, the upper part of the unnary tract of this patient was normal 
(fig 75) and the bladder was functiomng normallv 


COMMENT AND CONCLUSION 


Pyrah^ lefeiied to the excellent woik of Couvelaire,® leported in 1950 I have 
found this noik most interesting Apparently, tubeiculosis is much moie preva¬ 
lent among the French than among Amei leans, and Couvelaire has done much 
work on the contracted bladder m association mth this disease He renewed 
the liteiatuie from 1898, when Mikulicz made the first attempt to enlai'ge the 
bladder ivith the use of an isolated segment of bon el, to 1950 During this time 
the European liteiature was augmented by a number of leports of single cases 
in which some isolated part of the intestine had been anastomosed to the blad¬ 
der Sometimes an isolated segment of sigmoid colon v as used (fig 8 ), sometimes 
a short segment of ascending colon and cecum (fig 9) v as employed, but prob- 
ablj’’ more frequentl 3 '' an isolated segment of ileum was used This segment of 
ileum was utilized m three different ways (fig 10) In some cases one end of the 
isolated segment was anastomosed to the bladder and the othei end was closed 
(fig 10 , left), m others, the center of the segment was anastomosed to the blad¬ 
der and both ends weie closed (fig 10, centei) Scheele^ in 1941 reported the 
anastomosis of the centei of an isolated segment of ileum to the bladder, the 
ends of the loop were joined, thereby pioducmg a continuous nng of ileum anas¬ 
tomosed to the bladder (fig 10, nght) Scheele was able to collect 20 such cases 
from the hterature, in 10 of these the operation had been done according to Ins 
ovTi technique Couvelaire’ described 5 cases of his own In 3 cases he utihzed 
the cecum and m tvo the ileum Tno of the patients in whom the cecum had 
been used died m the earlj^ postoperative period The thud patient did poorly 
because the anastomosis v as too small But the tv o patients in v horn the ileum 


was used did veiy v ell 

In 1953 Cibert’ leported that he had pei-formed ileocj^stoplasty for 17 pa 
tients One of these operations had been done more than 2 3 ears previous 3 , 


and the result vas veiy satisfactory m exer 3 ’- vay 
> Couvelaire, R La “petite vessie” des tubcrculeu\ 

tion place et vanantes des cjsto intestino plasties J urol , Pans, 66 

< Scheele K Quoted bj Couvelaire, R ’ , , , Uonnrl of a 

‘ Cibert Jean Ileo CNstoplastj for the contracted bladder of tuberculosis 
case Bnt ’j Urol , 26 90-102, 1953 
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VARIOUS PR\CTICVL UvSES 01' THE CONDOM FOR MANAGE¬ 
MENT OF THE NEUROGENIC BLADDER 


A ESTIX COMARR 

From Ihc Paraplegia Scnicc of the 1 clerans \diiuiuslralton Hospital, Long Beach, Calif 
and the Department of Urolnag, School oh Medicine, College of Medical hvangclists, 

Los \ngclcB, Calif 

This paper presents 1) a practical method to retain catheters mthout a Fole> 
bag, or to use a catheter whose Folej' bag has been broken for two-waj irriga¬ 
tion of the bladder, and 2) simple methods of preparing a condom as an at¬ 
tachment for the use of “external drainage” in the management of neurogenic 
bladders without a catheter 

The use of a Folej bag catheter for the treatment of “imbalanced neurogenic 
bladders”' has become a routine procedure Obnously, it has manj’' ad\ antages 
oier the bias-tape and/or tape halters used to retain catheters - ’ Howerer, 
in experience, Foley bags baxc frequentl> initiated acute exacerbations of 
chronic cjstitis mth gross bleeding, or caused multiple inflammatory polypoid 
legetations around the ureteral orifices 

Mam Foley catheters are being discarded because of dehiscence of the bags 
either from the effect of repeated stenhzation, or from induced rupture of the 
bag within the bladder when the bag could not otherwise be emptied Such 
catheters were salvaged and used for two-way irrigation by attaching the condom 
catheter retainer (fig 1) The condom is fixed to the pemle skin mth “facing 
cement,” which is commonly used for the attachment of colostomy bags Should 
this not suffice, then it is re-enforced by^ a stnp of elastoplast which is apphed 
around the entire circumference of the perns Still another method of fixation 
has been recently suggested' which uses two plastic band-aids betw een the inside 
of the condom and the penile skm 

The adcantages of the condom catheter retainer are as follows A) It does 
not interfere with erections, B) it collects unne which is ejected around the 
catheters by a spastic bladder and, thus, prments soihng of beddmg and clothes, 
C) it can also be used where irngation of the urethra at the penoscrotal junction 
or elsewhere is desired, this is achieied by' merely' adding holes into the inlet 
and/or outlet channels at the le\ el of pathology^, D) it permits sah age of dis¬ 
carded Foley bag catheters for the u-ie as 1) a two-way catheter to ungate the 
bladder by instilling through the former bag inlet the appropriate therapeutic 
solution (fig 2), and 2) as a straight drainage catheter by seahng off that inlet 

(fig 1) 


Accepted for publication Julj 16, 1958 

1 T aAnatomical and ph% siological basis of netirogemc bladder disturbances 
J inu Med Prof 2 954 1956 

losi ^ Hadlei H L Urological Practice St Louts C V Mosb\ Co 

p H F Practice of Urologt Philadelphia J B Lippincott Co , 1949, t ol 1, 
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bowel to intestinal peristalsis The formation of mucus m the lumen of the bowel 
occasionally has been troublesome 

Because we know that absorption is the main function of the lower portion of 
the ileum, we might expect physiologic difficulties to be senous when a segment 
of the ileum is used m the manner descnbed In the laboratoiy BoUman and 
Mann® showed that transplantation of the ureteis into the intact small mtestine 
usually leads to rapid death of the ammal Davids and Bellivin,^ however, have 
shown that m dogs, if an isolated segment of ileum longer than 20 cm is filled 
with unne, disturbances of electrolytes m the blood iviU ensue, but such disturb¬ 
ances will not take place if the segment used is shorter than 20 cm Couvelaire,’ 
working with human bemgs, found that an isolated segment of ileum 25 cm 
long or less could contain unne constantly and yet not cause disturbance of 
the electrolytes of the blood 

The cases reported herein involve not so much anastomosis of the ileum to 
the bladder as they do plastic enlargement of the bladder m which a segment of 
ileum IS used as a sheet of matenal, rather than as a tube Being much more 
phable than the thickened, contracted vesical wall, the portion of ileum behaves 
as an accordion pleat During filling of the bladder the portion of ileum is pushed 
out, and durmg mictmition a shght mcrease in intra-abdominal pressure pushes 
it in, as a pleat would be pushed m The enlarged bladdei empties completely 
There is no lumen m which mucus can collect and prolapse does not occur, as 
such The ileal segment is small Disturbance of the electrolytes of the blood has 
not ensued 

I therefore conclude that the use of a short segment of the lov er pai t of the 
deum IS suitable anatomically and physiologically foi plastic enlargement of the 
unnaiy bladder in either sex 

‘Bollman, J L and Mann, F C Nitrogenous constituents of blood following trans 

plantation of ureters into different levels of intestine Proc Soc E\per Biol <5- Med , 24 
923-924 1927 

^Davids, A M and Bell^Mn, Alexander Experimental construction of an artificinl 
bladder with maintenance of normal urinary function and continence Ann Surg , 
484-493, 1954 
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RECLAMATION OF DISCARDED FOLEY BAG 
CATHETER BY MEANS OF A CONDOM ATTACHMENT 



RAW LIQUID 
LATEX 




CONDOM 


DRAIN HOLE FOR URINE 
EJECTED AROUND CATHETER 


URINE OUTLET DRAINAGE OF BLADDER 
WITH CONDOM RETAINER 


alternate method of 

INLET CLOSURE 

(nylon suture around INLET) 


ALTERNATE METHOD OF 
DRAINAGE FOR URINE 
EJECTED AROUND CATHETER 

Tig 3 Methods of preparing discarded Fole\ bag dependent on tvhether it is to be used 
for continuous two waj irrigation or straight drainage of bladder Retainer of eatheter 
with all modifications is condom 

The modified discaided Folej' bag catheters are diagrammatically shottn in 
figure 3 The \ arious methods of draining the unne accumulated in the condom 
because of ejection of unne around the catheter are noted The diagrams also 
show the methods of pretentmg unne from draining out of the inlet channel 
when the discarded Foley bag catheter is to be used only for straight drainage, 
niunelj", filling the inlet channel with raw liquid latex or sewnng a nylon suture 
around the chamiel If the unne is not ejected around the catheter used for 
straight drainage only, one maj" simply close the inlet channel b}^ folding the 
entrance of the inlet channel wuth a rubber band 
The condom method of retaimng the discarded Foley bag catheters functions 
well in bed However, when m a wheel chair the stretch of the condom may pull 
t e catheter tip out of the r esical neck Therefore, if the patient is to be per- 



RU0BER TUBING 
ATTACHED TO CONDOM 
BY MEANS OF POLYVINYL 
TUBING 



1- _ - --™-J 

Fig 1 Foley bag catheter mth condom attached by means of “facing cement” and tape 
Note that remnants of “broken bag” have been entirely removed Internal meatnl opening 
for bag acts as inlet for continuous irngation of bladder 




Fig 2 4, condom filled with urine ejected around catheter B, unne ejected , 

catheter has passed through hole into outlet channel of salvaged Folei hag catheter 
IS being used in this patient as a tv o wa\ continuous flow irrigator 
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mitted m a ^\hcel chair the bias-tape or lubber strip halter is used to letain the 
discarded Tolej bag cathctei (hg 4) Ob\iousljs this latter method is not satis- 
factorj'm a spastic bladdei i\hich ejects unne around the catheter The rubber 
strips keep the haltei mueh cleaner than the cotton bias tape 
It should be noted that ureteral catheters tan also be held in position c\ath or 
nathout an accompanying intiaurethral catheter 
It IS my impiession that many bladders may probably fare better without a 
Foley bag, despite the fact that many bladdere tolerate it well Moreover, there 
are patients who decelop penile excoiiations, iirespective of the tjTpe of attach¬ 
ment to the skin Therefore, a conipiomise is now possible to alternate the use of 
non-Foley bag and Folej' bag catheters as indicated by the status of the bladder 
Pauli presented a condom coupled unnal apparatus in 1953' Yet, when 
nsiting other institutions in our area in which paraplegics are treated, one still 
finds patients wnth balanced neurogenic bladders who retain their catheters for 
want of something better Pauli’s aforementioned apparatus recjuires the pre- 
panng or purchasing of a plastic (Incite) adaptor in order to connect the condom 
and tubing This adaptor is then re-used each time when the condom is changed 
Figure 5 shows a simpler method of constructing the apparatus by the exclusive 
utihzation of tubing and condom This gadget has been in use at this center for 
many years Figure 6 shows a still more recent innovation which is practical 
Both of our condom drainage apparatus ha\ e the advantage of being chscarded 
after use wnthout the problem of chsconnecting and salvaging an adaptor 

SUAEUARV 

A condom retainer for catheters has been described It can be used to retain 
anj tj-pe of mtraurethral catheter, although it was originally designed to salvage 
discarded Foley bag catheters for use as two-way catheters in the neurogenic 
bladder, it lends itself also for application in the wnde field of general urology 

Two simple methods of making condom dramage apparatus are presented 
wnth the plea to u<^ them for the management of neurogenic bladders mth a w ell 
balanced function 

‘ Pauli, D P A condom coupled unnal for incontinence J Urol, 69 462 1953 
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MODIFIED RETAINER FOR RECLAMATION OF 
FOLEY BAG CATHETER 



Fig 4 Retainer of discarded Folej bag is halter which has been used for manj jears 
This retains catheter more securelj for wheel chair patient Rubber strips are more sani 
tar 3 than cotton bias tape 

EXTERNAL CONDOM TYPE DRAIN 




Fig 5 
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Fig 1 Case 2 Transillummaled photograph magnified four times illustrating reprc 
tentative hair strands Earl\ calcareou- deposits on one of hair ctrinds arc seen 

cemcal \ertebra and a complete spinal lesion det eloped at the sixth cemcil 
let el The patient was maintained on internal urethral catheter drainage In 
Tanuart ldS4 the patient underwent Iithohpaxt for multiple bladder calculi, 
and in Tebruart 1054 a transurethral rejection of the bladder neck was per¬ 
formed Because of a high residual unne, he was lontinued on internal urethral 
catheter drainage In Jult 1955, a routine \-rat film retealed recurrent bladder 
calcub necessitatmg a second htholapaxt rollownng this procedure the patient 
continued on internal urethral catheter drainage wath weekh changes On 
August 13 1956 another N-raa film repealed questionable, small calcifications 
mtheunnan bladder On \ugust 16 1956 c\stoscopa was performed Exami¬ 
nation reiealed multiple strands of free hair floating m the bladder Multiple, 
small calcuh had alreadi begim to form around come of these hair strands The 
foreign material (fig 1) was easili reraoied from the bladder bi means of an 
EUrk eiacuator The patient’s postoperatiie course was imeientful 
Cased W D Xo 423 373 a 20-year-old white, paraplegic man was injured 
in a dinng accident m 2klay 1956 He had been on mdwelhng urethral catheter 
dramage smee that time The patient was admitted to the Veterans Adnimistra- 
tion Hospital Hmes, Ilhnois on August 17, 1956, and underwent imtial routme 
urological exainmation An mtrai enous pi elogram on August 20 showed normal 
upper urmary tracts bilateralli vnth no endence of calcuh Ci stoscopy was 
performed August 30, 1956, and multiple, flattened calcuh were found to be 
present m the bladder These calcuh were of such size that htholapaxy was 
necessam Durmg the exammation, multiple hair strands were found to be 
entwmed around one of the larger calcuh T'nfortunateh, the calculus had to be 
crushed m order to remoie it bi endoscopic means, and the specimen could not 
be presen ed for photographi 
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HAIR AS A LOWER URINARA^ TRACT FOREIGN BODY 
AUSTIN B ZEITLIN, THOMAS L COTTRELL and FREDERICK \ LLOYD 

From the Department of Urology, Paraplegic Section, Veterans Administration Hospital, 

Htnes, III 

Because the presence of fiee hair in the urinary bladder or the urethra is 
raiely encountered, the occurrence of si\ such instances is considered to be of 
interest A multitude of foreign objects have been described and summarized by 
Campbell, Dakm, and Brever and Marcus, howevei, no instances of free hair in 
the urmaiy bladdei have been reported Povell has mmoved a cat’s hair from 
the ureteral onfice of a 434-month-old girl French states that pihmictiou is a 
rare manifestation indicating a luptuie of a dermoid cyst mto the bladder 

Free hair suspended m the distending media nas obseived on sl\ separate 
occasions dunng loutine uiethroscopic and cystoscopic examinations on the 
Paiaplegic Section of the Veterans Admimstration Hospital, Hines, Illinois 
Small calculi had begmi to form about the hair strands (fig 1) m tno of these 
cases, and in a third case, free hair was found to be entnined about a larger 
bladdei calculus All of these patients weie paraplegics mth mdneUing urethral 
catheters Each one demed masturbation or the insertion of any object into the 
urethra, and there was no history of a penetrating bladder injuiy No character¬ 
istic symptoms nere associated, but an x-ray revealed the presence of bladder 
calcifications m t\\ o of these cases The diagnosis in all 6 cases n as made on 
panendoscopic exanunation Simple irngations sufficed to remme the foreign 
material from the bladder m all cases except one, in nhich litholapaxy was 
reqmred The most probable etiological factor appears to be the introduction of 
hair mto the bladder dunng catheter changes, a secondary factor being the pro- 
giession of hair along the urethral catheter during the fiequent erections ex¬ 
perienced by some of the paraplegic patients 

ILLUSTRATIVE CASES 

Case 1 I M , No 380 180, a 30-year-old nlute, paraplegic man nas injured 
July 1954 m an automobile accident that resulted in a spinal lesion at the sixth 
cervical le\ el Since that time, the patient had been maintained on an indn elhng 
urethral catheter On Apnl 8, 1955, the patient underwent litholapaxy for 
multiple, soft, bladdei calculi He remained on mdnelling urethral catheter 
diamage followmg this procedure His urethral cathetei nas changed at neekly 
mtenals Repeated flat films of the abdomen demonstrated no change until 
May 4, 1956, vhen calcifications m the bladder area nere noted Six days later, 
cystoscopic exammation revealed a collection of hair in the bladder Multiple, 
rounded calculi were forming, using the hair as a nidus An Ellik evacuator re¬ 
moved the foreign matenal from the bladder, and the patient’s postoperative 
course m as une\ entful 

Case 2 G F , No 422 932 , a 27 -year-old n lute, paraplegic mannas injured in 

July^ 1953, while dicing into shallon nater He sustained a fracture of the sixth 

Accepted for publication November 29, 1956 
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Fig 1 Cabc 2 Trnnsilluminated pliotogrnph magnified four times illustrating reprc 
sentativo hair strands Earl} calcareous deposits on one of hair strands are seen 

cemcal tertebra and a complete spinal lesion de\ eloped at the siNth cervical 
let el The patient vas maintained on internal uiethial cathetei drainage In 
Januarj’^ 1954, the patient undeiwent litholapa\j' for multiple bladder calculi, 
and m Februarj’’ 1954, a transurethral resection of the bladdei neck t\as per¬ 
formed Because of a high residual urine, he was continued on internal luethral 
catheter drainage In July 1955, a routine x-iay film letealed recurrent bladder 
calcuh, necessitating a second htholapaxj Followmig this procedure, the patient 
continued on internal urethral catheter drainage \nth weekly changes On 
August 13, 1956, another N-ray film reiealed questionable, small calcifications 
m the urinary bladdei On August 16, 1956, cj’^stoscop} was perfomied Exami¬ 
nation reiealed multiple strands of free haii floating in the bladder hlultiple, 
small calcuh had already begun to form around some of these hair strands The 
foreign matenal (fig 1) was easily reraored from the bladder b}" means of an 
EUik evacuator The patient’s postoperative coui’se w as uneventful 
Case 3 W D , Xo 423 373, a 20-j'ear-old wlute, paraplegic man was injured 
in a diMiig accident in INIay 1956 He had been on indwelhng urethral catheter 
drainage smee that time The patient was admitted to the Veterans Administra¬ 
tion Hospital, Hmes, Ilhnois, on August 17, 1956, and undeiwent imtial routine 
urological exammation An intravenous pyelogram on August 20 show ed normal 
upper unnarj" tracts bilaterally with no endence of calcuh Cystoscop}^ was 
performed August 30, 1956, and multiple, flattened calcuh were found to be 
present in the bladder These calcuh were of such size that htholapaxj’’ was 
necessarj Dunng the exammation, multiple hair strands were found to be 
entnmed around one of the larger calcuh Unfortunately, the calculus had to be 
crushed in order to remove it by endoscopic means, and the specimen could not 
be presen ed for photographj’’ 
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Case 4 G V, No 391 511, a 30-year-oId Mexican paraplegic man was injured 
by a gunshot wound m 1950, lesultingina physiological lesion at the third lumbar 
level Since that time mdwelhng catheter dramage had been used Also in 1950, 
a diagnosis of puhnonarj’’ tuberculosis was made, and the patient received anti¬ 
tuberculous therapy Intravenous pyelograms were withm normal Imuts on 
routine visits On August 31, 1956, the patient underwent routme urological 
examination Dunng urethroscopy, a baU of hair matted around inspissated pus 
was found to be present in the bulbous portion of the urethra This was pushed 
back into the bladder ivith the beak of the panendoscope Further examination 
of the bladder revealed no endence of calculi The bladder findings v ere essen¬ 
tially negative except for chrome cystitis With the aid of the Elhk evacuator, 
the entire mass of hair was removed from the bladder inth relative ease 


DISCUSSION 

Five instances of free haii m the unnaiy bladder and one of fiee hair in the 
urethra were diagnosed by endoscopic examination It is a matter of conjecture 
in the sixth case whethei the hair found in the urethra v as pulled down into the 
uiethia fiom the bladder vhen the mdwelhng catheter was removed just pnor 
to cj^toscopy, or whether the hair found in the urethra had been ascending 
along the catheter In two of these cases, multiple calcuh had formed, using 
the hair as a mdus, m a thud case, hair had wound itself around a larger calculus 
This report illustrates the meticulous care necessary m cases requiring periodic 
catheter changes Not only hair, but other foreign objects may be introduced 
into the bladder if pool catheter techmque is practiced An infection of the 
bladder ensues, followed by calculus formation, ultimatel}'- leadmg to an in¬ 
volvement of the upper unnary tract Such a comphcation can be prevented 
by a) education of the supemsing physician, his designated assistants, or the 
patient as to proper catheter techmque, b) ieducing self-catheterization to a 
rmnimum, c) cutting oi shaving the genital haii in those cases requiiiiig pro¬ 
longed catheter drainage, d) periodic urological suivej'^ 


SUMMARY 

Five cases of free hair in the mmary bladder and 1 case of free hair in the 
methra were observed on endoscopic examination 

Hair had been a mdus for calculus formation m 2 cases, hair had entwined 
itself about a calculus m a third case 

The importance of meticulous catheter technique is emphasized to preient 
free haii from being introduced into the bladder durmg a catheter change 
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TOTAL URCTHRECT0:MV for CARCIXOMV or THE 
EEM^LE URETHRA 
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From OiC Deportment of L roloou Marquette Mcdicol School^ MjltroulcCj Hu 

Cnrcmoma of the female urethra it not a rare disease Although onh d 2S cases 
tould be found in the hterature in 1950' others since ha\e added 25 cases in one 
report * 10 in another * etc Tlie author has seen 5 female patients with carcinoma 
of the urethra and there can be no doubt that the incidence of this disease is 
greater than the number of reported cases would iiichcatc Tlie incidence as 
rebted to female hospital adnussioiis \anes greath At the !Maio Clinic 1 m 
approximateh 233 000 female admission'; was found - In Canada 1 in approM- 
niatch 1 200 was reported ^ \t Milwaukee Count\ Hospital a latio of 1 in less 
than lb,000 female admissions occurred o\er a se\en-ccar pienod 
The fact that this disease is not more common detracts m no wa\ from its 
=e\entc and the almost uiufomih poor prognosis Fncke and ^Ic^Lllan^ report 
a 10-cear survatal rate of il per tent Couuseiler and Paterson' find the same 
percentage of 5-\ear sumvab Riich’ a 5-\ear cure rate of 37 per cent, and 
Flocks' 36 per cent apparent cures Counsellcr and Paterson' state that the 
average length of life is lb months after the diagnosis is made 
That the prognosis of this disease is poor is further emphasized b\ the wade 
\anet\ of therapeutic procedures that ha\e been ad\ocated Prior to the 1920 s 
the emphasis was predomiiianth upon local surgical excision In the pre-rachimi 
era 0 Conor’ called attention to the xalue of electrocoagulation and later elec¬ 
troresection was added TTith the detelopment of irradiation therape CounseUer 
and Paterson' concluded that rachum and \-rax m combination offered the best 
hope Fncke and ^IcGillian' recommended local excision followed b\ radium 
Ctirrenth m the furor of extremeh radical cancer surgen there are ad\ ocates 


Read in part at annual meeting North Central Section of American 1 rological Asso¬ 
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‘Brack C B and Farber G J Carcinoma of the female urethra J Urol 64 710-715 
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Ritter D W Priman. mahgnanc\ of the female urethra est J Surg Obst 
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^ ^ The treatment of urethral tumors J Urol 76 514-526 1956 
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of total cj^stouiethrectonij'’ Auth tiansplantation of the meters'® and even ladical 
pehnc e\enteiation In short, almost all methods and combinations of cancer 
therapy ha^e been used, and none has been entirely satisfactory Among the 
few patients who have been cured, the method of treatment has been as \aried 
as it has been in the failuies 

The contimeisy ovei tieatment is further complicated by differences of 
opinion as to the best management of the lymph nodes The pnmar}^ lymphatic 
drainage of the female uiethia is to the inguinal and femoral nodes bilaterally 
and also directly to the deep pehnc nodes Dean" states that metastases fre¬ 
quently are present u hen the tumoi is first recognized and believes that if inguinal 
nodes are involved the pelvic nodes piobably are also 

Conceiiung the management of the lymphatics a majority advocate the 
Basset tj^ie of suigical excision Othem favoi vmrious types of iriadiation or a 
combination of irradiation and surgery'^ Some prefer to withliold ladical lymph 
node dissection until metastases are appaient 

The purpose of this paper is to lecall an ovmlooked suigical piocedure vhich 
can be peifoimed n ith ease, is lelatively innocuous to the patient, and is of value 
in selected cases in the treatment of this serious disease 

The fust total urethrectomy with suprapubic diainage foi caicinoma of the 
female urethra u as peifoimed by McGill*^ in 1890 During the tuiu of the century' 
othei’s'®"'® reported isolated cases, and gynecologists neie considenng the pio- 
ceduie for inopeiable vesicov'aginal fistulas In the early 1930’s Counseller and 
Paterson* reported 2 cases, one a 1-year and the othei a 2-year cure Biack' 
added tuo more, one a 5-y'ear and one a 6-yeai cure Ritter" then repoifed a 
2-yeai cure and another dead in 20 months of unrelated causes but uith no ein- 
dence of recurience Roth^ added a 20-month’s cure in 1955 

In a comprehensiv'e revnen of the literature the author could find but 14 cases 
of total urethrectomy wnth suprapubic drainage for carcinoma of the female 

Riches, E W and Cullea, T H Carcinoma of the urethra Bnt J Urol , 23 209- 
221, 1951 

Dean, A L Carcinoma of the male and female urethra Pathology and diagnosis 
J Urol , 75 505-613, 1956 

Graves, R C and Guiss, L W Tumors of the urethra J Urol , 46 925-947, 1941 

Pomeroy , L A Tliree cases of primary carcinoma of the female urethra treated nith 
radium Am J Obst A Gynec , 27 606-013, 1934 

"McGill, A F An operation for vesicovaginal fistula through a suprapubic opomng 
in the bladder Lancet, 2 966-967, 1890 

Dunn, J H Report of cases of surgery of the urinary bladder involving suprapu lo 
section Ann Surg , 19 461-471, 1894 

Battle, W H Carcinoma of the urethra and bladder Lancet, 1 1512-1513, toJ 

Also Lancet, 2 79-80, 1901 , 

" von Engelhard!, quoted bv Watson, B P Malignant tumors of the female urctiira 

Am J Obst , 69 797-806, 1914 , t i os 103- 

'* Perard, J The surgical restoration of the urethra in the female J d urol , zo 

234 1927 

" Nora, M Epithelioma of the female urethra Total urethrectomy Secondary rM ora 
tion of the urethra Results nine months after intervention Bull de la Soc Franc ro , 

^^•"Roth^ 4 A Carcinoma of the female urethra Ohio State Med J,51 872-874,1955 
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urethra Of tlie 14 one was pallntuc although dcstiiliod as satisfactoij'' 7 months 
later Ten of the rcmaimng H cases ga^c followup lepoits, and all of these 10 
reported cures ranging fiom 9 months (1 case) to h jrears On the basis of these 
cases plus the case to be picseuled it would seem that total uietluectomy is of 
value in select cases of carcinoma of the female uicthia 
A question might be lai^^ed about the possibihti of umetogmzed bladder 
tumors developing m the bhddci which has been closed fiom below Dean" 
emphasises that pnmaiy tumois of the urethia aie laielj^ associated wath tumors 
of the bladder In addition, as m the case to be pi'csented, cystoscopy can be 
performed periodically with lelatne ease through the cjstostoni}’^ site 

HFI’OKT OF CISE 

j\Irs L S , age 54, was hospitalized foi the caic of edema and ulceiations of 
her lowei extiennties Thiit 3 -two icais pieiiousb she had had multiple pelvic 
operations followed bj pciitonitis and thiombosis of deep pehic \cssels Since 
then she had been hospitalized lepeatcdh foi edema of both lowci extiemitics 
wath stasis ulceiations 



Fig 1 Surgical technique 
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of total cystourethrectomj" mth tiansplantation of the uietei-s^" and even radical 
pelvic exenteiation In short, ahnost all methods and combinations of cancer 
theiapy have been used, and none has been entirely satisfactory Among the 
few patients who have been cured, the method of tieatment has been as varied 
as it has been in the failuies 

The controveisy ovei tieatment is further comphcated b}'^ differences of 
opinion as to the best management of the lymph nodes The piimary lymphatic 
diainage of the female urethia is to the inguinal and femoial nodes bilaterally 
and also directly to the deep pehuc nodes Dean” states that metastases fre¬ 
quently aie piesent uhen the tumor is first recognized and believes that if inguinal 
nodes aie involved the pelvic nodes probabl}'^ aie also 

Concerning the management of the lymphatics a majority advocate the 
Basset type of surgical excision Others faioi various types of iiiadiation ora 
combination of iiradiation and suigery Some piefei to withhold radical lymph 
node dissection until metastases are apparent ” 

The puipose of this paper is to lecall an overlooked surgical procedure vhich 
can be performed with ease, is lelativety innocuous to the patient, and is of value 
m selected cases m the treatment of this serious disease 

The fiist total uiethiectomy mth suprapubic drainage foi carcinoma of the 
female uiethia was peifoimed b}'’ McGill” m 1890 Duimg the tiiin of the centurj”- 
others'^^® reported isolated cases, and gjmecologists veie considering the pro- 
ceduie for inoperable vesicovaginal fistulas In the early 1930’s Counsellei and 
Paterson® reported 2 cases, one a 1-yeai and the other a 2-yeai cure Brack* 
added tuo moie, one a S-j^ar and one a fi-j’-eai cure Rittei'^ then reported a 
2-year cure and another dead in 20 months of unrelated causes but mth no evi¬ 
dence of recur lence Roth'^ added a 20-month’s cure in 1955 

In a comprehensive re\'ie\\ of the literature the author could find but 14 cases 
of total uiethiectomy mth suprapubic drainage for carcinoma of the female 


Riches, E W and Cullen, T H Carcinoma of the urethra Brit J Urol , 23 209- 
221, 1951 

Dean, A L Carcinoma of the male and female urethra Pathology and diagnosis 
J Urol , 76 605-513, 1956 

Graves, R C and Giuss, L W Tumors of the urethra J Urol , 46 926-947, 1941 

Pomeroj , L A Three cases of primary carcinoma of the female urethra treated nit i 
radium Am J Obst i Gjnec , 27 600-613, 1934 

McGill, A E An operation for vesicovaginal fistula through a suprapubic opening 
in the bladder Lancet, 2 966-967, 1890 

Dunn, J H Report of cases of surger\ of the urinar\ bladder involving suprapu le 
section Ann Surg , 19 461-471, 1894 

Battle, W H Carcinoma of the urethra and bladder Lancet, 1 1512-1513, 

Also Lancet, 2 79-80, 1901 

” von Engelhard!, quoted bj Watson, B P Malignant tumors of the female ure a 
Am J Obst , 69 797-806, 1914 ^ 

Perard, J The surgical restoration of the urethra in the female J d’urol , 26 
234, 1927 

Nora, M Epithelioma of the female urethra Total urethrectomj Secondary res 
tion of the urethra Results nine months after intervention Bull de la Soc Franc d ro > 
pp 147-151, 1929 

Roth, 4 A Carcinoma of the female urethra Ohio State Med J, 61 872-S/-1, i 
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urethra Of the 14 one u as palintn c although tle&t i ibed as satisfactoo 7 mouths 
later Ten of the rcmaimng 14 cases ga^c followup icpoits, and all of these 10 
reported cures ranging from 9 months (1 case) to 6 ^ears On the basis of these 
03=0* plus tlic case to be piesented it noidd seem that total urethrectomy is of 
value m select cases of carcinoma of the female uicthia 
A question might be laised about the possibiht\ of umecognized bladder 
tumors de\eloping in the bladder which lias been dosed fiom below Dean” 
emphasises that primal \ tuniois of the urethra are laielj issociated wath tumors 
of the bladder In addition, is in the case to be piesented, tjstoscop 3 " can be 
performed penodicalh with relatne ca'-c through the C 3 sto&tom 3 ’^ site 

RI-RORT OF C\SE 

l^Ir* L S , age 53, was hospit ih/ed foi the care of edema and ulceiations of 
herlowei cxtieniitics lliirt\-two \eais i)re\iousl 3 die had had multiple pelvic 
operations followed In peritonitis and thiombosis of deep peh ic vessels Since 
then she had been hospitalized repeatedh foi edema of both lowei extiemities 
Mith Stasis ulcerations 




Fig 1 Surgical technique 
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Hei uiologic complaints consisted of nocturia 1 to 3 times foi mauj^ years 
Dunng the pi seeding 4 to 6 months she noted maiked day frequency iiitli 
uigenc 3 ^ and iiigency incontinence She denied any difficulty in voiding but 
occasionalty noted a sense of incomplete empting She complained of no d)'Siuia, 
gloss hematuiia or passage of calculi 

Phj^sical examination levealed no enlargement or tendeiness of either kidiiej' 
The external uiethral meatus nas markedly stenosed but otheniise appeared 
noimal Palpation of the inguinal lymphatics nas impossible due to massne 
edema 

A catheterized specimen of mine nas uomial and all laboiatoiy tests including 
hemogram and blood chemistiy studies nere nithm the limits of noimal An 
excretory urogiam was giossly normal 
At c 3 '’stoscopy an extremely tight external methial meatus was noted nhich 
requiied dilatation mth sounds before the cystoscope could be passed Unusually 
heai'y bleeding folloned the dilatation The bladdei inteiioi nas normal Upon 
inspecting the urethra a laige, fleshy, tumor mass was seen in the proxnmal one 
half of the uiethra Vaginal palpation of the urethra ovei the cj'^stoscope re¬ 
vealed a soft tumor mass appi oximately 2 cm in diametei mth no induration 
01 fixation about it The vaginal mucosa nas normal 
Several days later, undei general anesthesia, the lesectoscope nas introduced 
and a nodular mass approximately 1 5 cm in size nas again seen on the floor of 
the pioximal uiethia The mass extended fiom the vesical neck out to, but not 
beyond, the midpoint of the uiethia 

Because of its position it nas felt that the tumor could be resected tiausuie- 
thially without sacnficing the sphincter As the resection progressed, honever, it 
became appaient that the tumoi nas considerably largei than expected and 
piobably could not be removed entnelv tiansuiethially The pathologist re¬ 
ported the tissue lemoved to be an infiltrating squamous cell epithelioma, grade 3 
Cystoscopj^ nas repeated approximately one month latei, and it nas obvious 
that mahgnant tissue nas still present Again it nas noted that the tumor tissue 
nas nell lemoved fiom the vesical neck Bilateral rctiograde pj'^elograins nere 
normal, and the uiethral catheters neie left in place nhile total urethrectony' 
and peiTnanent cystostomy were being consideied 

It nas decided that due to the marked edema of the inguinal legions a Basset 
type of inguinal node dissection nas contraindicated Iriadiatioii theiapv ms 
also contraindicated due to the already extensive impairment of circulation 
On Apnl 5, 1956 a total uiethiectomy and permanent suprapubic cystostomy 
nere performed m the manner to be desenbed Recoveiv nas complete!}" un¬ 
eventful Thice months postopei ativcly and again 6 months after surgery cys 
toscopy nas perfonned readily through the suprapubic fistula and recealed the 
bladder to be normal except foi bulbous edema due to the wdwelhng catheter 
Vaginal examination and palpation leiealed no ecidencc of induiation or tumor 

OPERATIVE TECHXIQLE 

Indnelling ureteral catheteis nere in place as guides to identif} the "d™- 
mural portion of each uretei A Foley catheter nas inserted for traction le 
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labia were sepaiated and a circulai incision Mas made about the meatus through 
the \estibular mucosa The incision uas extended lateiall}' and posteiiorlj' on 
each side (fig 1, i) 

A cleai age plane u as established i\ ithout difficulty betu een the aiitenoi i a- 
ginal M all and the posteiioi penurethral tissues (fig 1, 2), and b}"^ blunt dissection 
the entire postenoi and lateral aspects of the uiethra ueie freed easily up to and 
abo\ e the i esical neck 

Then, bj^ exerting traction upon the Fole 3 ' cathetei dounuard and postenorlj^ 
(fig 1, 3), the partiallj^ mobilized urethia could be biought foruaid sufficient!}’' 
to nsuahze the pubourethral ligaments These ligaments are quite interesting 
and in fact have been o\ erlooked entirelj’’ in most anatomj’ texts as \\ ell as the 
standard urologj’ text books Krantz’‘ descnbes them uell and refeis to them as 
the ‘puboprostatic hgaments of the female,” emphasizing again the homologous 
nature of the female urethra and the prostatic urethia in the male 

&antz, K E m Ullerj , J C Stress Incontinence in the Female Xen 1 ork Grunc 
and Stratton, 1953 , 39 pp 
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Her luologic complaints consisted of noctuna 1 to 3 times foi man}’’ years 
Dm mg the piecedmg 4 to 6 months she noted marked day fiequency inth 
urgency and iiigency incontinence She denied any difficulty m voiding but 
occasionally noted a sense of incomplete empting She complained of no dysuna, 
gloss hematuiia or passage of calcuh 

Physical examination ie\ealed no enlaigement oi tenderness of eitlier kidney 
The external uiethial meatus ivas markedly stenosed but othennse appealed 
noimal Palpation of the inguinal l}Tnphatics ■nas impossible due to massive 
edema 

A cathetenzed specimen of urine ■was noimal and all laboiatoiy tests including 
hemogiam and blood chemistry studies ueie mthiii the limits of normal An 
excretoiy uiogiam Mas giossly normal 
At cystoscopy an extremely tight external uiethial meatus Mas noted Minch 
lequiied dilatation Mith sounds befoie the cystoscope could be passed Unusually 
hea’\'}’’ bleeding foIloMed the dilatation The bladdei inteiioi Mas noimal Upon 
inspecting the urethra a laige, flesliy, tumor mass Mas seen m the proximal one- 
half of the uiethia Vaginal palpation of the uietliia ovei the cystoscope le- 
vealed a soft tumoi mass appioximately 2 cm in diametei Mith no induration 
or fixation about it The vaginal mucosa Mas noimal 

Sei ei al days latei, under general anesthesia, the i esectoscope m as introduced 
and a nodulai mass approximately 1 5 cm m size m as again seen on the flooi of 
the pioximal uiethia The mass extended from the lesical nock out to, but not 
beyond, the midpoint of the uiethra 

Because of its position it was felt that the tumoi could be resected tiansure- 
tliially Mithout sacnfieiiig the sphiiictei As the resection piogiessed, hoMever, it 
became apparent that the tumor Mas consideiably laigei than expected and 
piobably could not be removed entirely tiansuiethrally The pathologist le- 
poited the tissue removed to be an infiltiating squamous cell epithelioma, giade 3 
Cystoscopy Mas repeated appioxumately one month latei, and it Mas obiious 
that malignant tissue Mas still piesent Again it Mas noted that the tumor tissue 
Mas Mell lemoied fiom the lesical neck Bilateial letiograde p}elogranis Meie 
normal, and the urethral catheteis Mere left m place Mhile total urethiectoniy 
and permanent cystostomy Mere being considered 

It M as decided that due to the marked edema of the inguinal regions a Basset 
type of inguinal node dissection Mas contraindicated Iriadiation theiap}" was 
also contraindicated due to the already extensive impaiiment of circulation 
On Apnl 5, 1956 a total uiethiectomy and peimaiient siipiapubic cystostomy 
Meie performed m the manner to be described Recoveiy Mas complete!} un- 
ev’eiitful Three months postopeiatnely and again 6 months after surger} cys¬ 
toscopy Mas perfoimed readily through the suprapubic fistula and revealed the 
bladdei to be noimal except foi bulbous edema due to the indMelling catheter 
Vaginal examination and palpation revealed no ev iclence of induiation oi tumor 

OPER-XTIVm TECHMQtE 

IndMelling ureteral cathetere Mere m place as guides to identify the intra¬ 
mural portion of each uretei 4 Foie} catheter Mas inserted for traction le 
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labia were separated and a circular incision was made about the meatus through 
die \estibular mucosa The incision nas extended lateralh and postenorh on 
each side (fig 1 /) 

4 cleaiage plane was estabhshed without dlfficult^ between the antenor ^a- 
ginal wall and the postenor penurethral tissues (fig 1 2) and b\ blunt dissection 
Ihe entire postenor and lateral aspects of the urethra \i ere freed easih up to and 
abo\ e the a esical neck 

Then, h\ exertmg traction upon the Fole\ catheter downward and postenorlv 
(fig 1, 3), the partiaUc mobilized urethra could be brought fonvard sufficientlv 
to ^^suallze the pubourethral ligaments These hgaments are cimte interesting 
and in fact hai e been oi erlooked entireh m most anatomi texts as i\ ell as the 
standard urologj text books Ivrantz'' desenbes them well and refers to them as 
a “puboprostatic hgaments of the female emphasizing again the homologous 
nature of the female urethra and the prostatic urethra in the male 

tc E in inieri J C Stre's Incontinence in the Female New Fork Grime 
Stratton, 1953 39 pp 
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Pig 3 Grade 3 infiltrating squamous cell epithelioma of female urethra 
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Fig 4 Gross specimen Female urethra opened longitudinallj 

Seteiing these ligaments (fig 1, 4) peimitted the entne urethia and lower 
portion of the bladdei to be brought into cieai tiew easil}^ A stab wound was 
made antenorlj^ m the bladder wall abote the tesical neck and under direct 
tnsion evtended laterallj" around the base of the bladder above the t esical neck 
(fig 2, 1) The Folej" cathetei was remoted and the ureteral catheters permitted 
accurate dissection betw een the t esical neck and the ureteial orifices The bladder 
base was circumscnbcd completely and the urethia and iesical neck remme 
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The end' ol the ureteral catheters u ere coiled in the bladder lea^ung the catheters 
m the ureters as extra protection against catching the ureters in a suture uhile 
the base of the bladder was se\vn up tight h (fig 2 2) The \ estibular mucosa u a' 
ih^n closed leaaang a small dram to the suture line in the bladder (fig 2 S) 

Tne patient s position ivas then changed and a permanent c\ stostomv pier- 
lormed \\ith the bladder opened from abo\e the ureteral catheters uere re¬ 
moved and the puckered closure of the bladder base could lae seen clearh ''fig 
2 4 ^ 

Figure j illustrates the grade 3 infiltrating squamous cell epithelioma of the 
urethra 

In figure 4 the entire urethra has been opened longitudinalh the external 
urethral meatus being to the left and the \esical neck to the right A’entralh the 
rather deep excavation performed transurethralh can be seen The pathologist 
indicated that there was no mahgnant tissue vnthm 1 5 cm of the bladder end 
f'* the spetimen suggesting that the pnman grovnh u as remov ed completeh bv 
thi' procedure 


srxnLXRi 

Cartinoma of the female urethra is not a rare disease and the prognosis is poor 
Different tvpes and combinations of therapv hax e been used with generaUv poor 
results Total urethrectoniv with permanent suprapubic cv stostomv is a pro¬ 
cedure of merit in selected cases 

>2-1 E TTi^coiieiii .4rr, Mihraulcc 2 H'l^ 
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Fig 4 Gross, specimen Female urethra opened longitudinal!} 

Seteimg these ligaments (fig 1, 4) peimitted the entire urethia 
portion of the bladdei to be brought into cleai Men easily A stab . 

made antenoily m the bladdei nail abo\e the tesical neck and 
vision extended laterally around the base of the bladder above the tesica 
(fig 2, 1) The Foley catheter nas remoted and the ureteral catheters pern 
accurate dissection betn een the vesical neck and the ureteial onfices The a ^ 
base nas circumscnbed completely and the urethia and cesical neck rem 
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The ends of the ureteral catheters a ere coilctl in the bHdder Icanng the catheters 
in the ureters as extra protection against catching the ureters in a suture uhile 
ihe base of the bladder uas sevm up tighth (fig 2 2) The Aestibular mucosa uas 
then closed leanng a small dram to the suture line in the bladder (fig 2 3) 

The pahent s position ivas then changed and a permanent c\ stostomv per¬ 
formed With the bladder opened from abore the ureteral catheters uere re- 
mot ed and the puckered closure of the bladder liase could be seen clearh (fig 

2,4) 

Figure 3 illustrate^ the grade 3 infiltrating squamous cell epithelioma of the 
urethra 

In figure 4 the entire urethra has been opened lougitudinalh, the external 
urethral meatus being to the left and the aesical neck to the right I'entrallt the 
rather deep excat ation performed transurethralh can be seen The pathologist 
indicated that there teas no malignant tissue ttathin 1 5 cm of the bladder end 
of the specimen suggesting that the pnmart grotxth ttas remot ed completelt bt 
this procedure 


STTMtEXHt 

Carcinoma of the female urethra is not a rare disease and the prognosis is poor 
Different tt-pes and combinations of therapt hat e been used mth generallt poor 
results Total urethrectomt tcith permanent suprapubic ctstostomt is a pro¬ 
cedure of merit in selected cases 

324 E IT isconstn ,4tc , Mihca’tl cc 2 H'ls 
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POLYORCHISM AND CRYPTORCHISM REPORT OF CASE 

RICARDO ANGULO and LUIS CABALLERO 
Lima, Peru 

The fiist case of polyorchism was described m 1670 by Blasius who discovered 
the condition during an autopsy In 1895, Lane presented the first case of poly¬ 
orchism confirmed histologically 

Since then isolated instances have been published in vanous scientific journals, 
the latest being that of Saul Kay and F P Coleman who presented the twentj'- 
fifth case m May 1956 In the case heie piesented the diagnosis vas made at 
opeiation foi nght cryptoichism 
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All authors agiee that polyoichism occuis most fiequeiitly on the left This 
rare congemtal anomaly may be explained embiyologically as the persistence of 
the embryologic nuclei of the piimitive gonads which normally degenerate and 
disappear, being replaced by a nucleus of pioliferation at the caudal end of the 
gemtal crest of the wolffian body 

The interest of our case, which leads us to report it, aiises fiom the concom¬ 
itance of polyorchism, cryptoi cliism, varicocele and phimosis and from the fact 
that we were able to lecognize the supeinumeiary testicle (fig 1) dunng the 
operation 

CASE RCPOET 

C M , aged 17, white, w as admitted to the Xai al Hospital, Lima, Peru March 
6, 1956 because of cryptorchism, left i ancocele and phimosis 

The patient’s general appearance w as that of a youth of the stated age The 
significant physical findings were those just mentioned A thick varicocele on 
the left side and phimosis were piesent Tlie light testicle appealed to be intrn- 
abdomiiial since it could not be palpated externally 

Accepted for publication September 10, 1956 
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On March S, 195G, under general anesthesia, the raricocele r\as treated b} 
the method of Branco Ribeyio, and a circumcision was performed A 10 cm 
incision M as made o\ er the right inguinal canal On opening the canal a tubular 
formation was encountered coresponding to a non-obhterated duct of the tuiuca 
raginahs 

Within the duct la} a spermatic coid uhich formed a large loop and rrhich 
ended in a conglomerate mass 1 5 cm in length by 1 cm m yndth It appealed 
to be an atrophic testicle In fi-eeing the duct of the persistent tunica r aginahs 
and everting traction at the lev cl of the neck, a testicle measuring 3 bv 2 cm 
accompanied bv its respective spermatic cord and epidid}Tms appeared at the 
abdominal nng The atrophic testicle was lesected and the cord and the sper- 
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matic plexus weie ligated with catgut The peritoneal sac was closed as m 
herniorrhaphy and the testicle was fixed to the scrotum after the method of 
Ombr^danne 

Pathologist’s report The gross specimen consisted of a cyhndncal piece of 
tissue 8 cm in length by 4 mm m diameter Two cubic centimeters of one end 
were serpiginous, the other end teiminated m a supeificiaUy granular oval mass 
2 by 0 5 cm 

The first two portions had a firm consistency, the third was soft 
Transverse sections through the first and second portions showed that they 
were formed by the spermatic cord, whereas the third portion exhibited a finely 
granular, yellovosh-white surface striated in seveial pai-ts by fibious tracts 
Microscopic anatomy Seiial sections weie made at 1 cm intervals In the 
sections from the first portion of the specimen a duct was seen lined by simple 
cyhndncal epithehum vuth a submucosa consisting of elastic fibers surrounded 
by a well defined muscular lajmr, which m turn is covered by serosa The charac- 
tenstics identified it as a vas deferens (fig 2) 

In the sections from the second portion a cavity was seen hned bj’’ a double 
layer of cihated epithelial cells among which were tiansitional cells Circular 
muscle fibers lay outside the epithehum which was in turn covered by serosa 
The specimen was thus identified as an epididymal duct (fig 3, yf) 

The sections horn the thud portion exhibited ducts lined inth Sertoli cells 
Theie was no exudence of spermatogenesis (fig 3, B) 

Diagnosis Atrophic testicle and germinal aplasia of epididjmis vith vas def¬ 
erens 

Jtron Anca 882, Lama, Peru 
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THE RESULTS OE 1 G94 COXSECUTR'E SIMPLE PERIXEL\L 
PROSTATECTOMIES 

RODERICK D TURNER ELMER BELT 

From Ih Elmer Belt I roloatc Group and Iht Department of Sure ru Djii'ion of L rnlonu 
I rirfr»i(i; of California Medical Center Loe Annehe Calif 

Tlus stiid^ outlines “in iiiahsis of the surgicil data of 1,694 eonsecutne pa¬ 
tients The preoperatn e postoperatn e, surgical pathological, and comphcation 
records iiere transferred to International Business Machine punch cards The 
statistics were accurateh computed b\ sorters tabulators and 101 machines ” 

Each of the 1 694 coiiscciitn e patients undentent a simple penneal prostatec- 
tom\ between December 31, 1930 and December 31 1955 While 1 613 had a 
pathological microscopic diagnosis of benign prostatic ht'perplasia SI were found 
to hat e mahgnauct of the prostate gland upon microscopic examination of the 
tissue Fortt-fite of these 1 694 patients ttere admitted to the hospital with a 
preoperatn e diagnosis of suspected adenocarcinoma of the prostate Simple 
pcrmeal prostatectomt was done m most of these patients ttath caremoma if the 
capsule ttas found to be adherent or if the rapid frozen section biopsa was nega- 
tn e '^ome pro\ ed positn e for adenoc aremoma on later paraffin sections In some 
patients hatang carcinoma of the prostate and n hen tumor was obmoush bet ond 
the hmits of total penneal remo\ al, a simple enucleation n as done to rebel e 
obstruchon 

Thirt\-si\ of the SI patients with a diagnosis of carcinoma had a microscopic 
report reieahng a localized neoplasm withm bemgn prostatic haTierplasia AU of 
these 81 cases were excluded from this studi, due to the presence of mahgnancv, 
but their sumial rate is desenbed ba Belt* m mahgnancv of the prostate gland 

CHOICE OF SFRGICXL APPRO XCH AXD TECHXTQCE 

The choice of surgical approach has been discussed clearh bi Dams and Lee ' 

e agree mth the rationale m their selection of this taTie of siirgen' If left to the 
authors preference, the penneal route is felt to afford less surgical and postop- 
aratn e shock, thus permittmg the surgeon the freedom to elect total remoa al if 
rudicated b\ exploration or biopsc 

We differ with Dams and Lee^ as to the actual surgical techmque used m the 
tn the operation, feehng that the approach between the anal sphmeter and the 
l^tum affords a defimte anatomical and bloodless approach to the prostate, with 
P--S chance of injun to the rectum because with this approach the rectum is under 
t observation throughout the entire procedure 

°®d loss dunng and after surgen is much more readili controOed usmg the 
Duc^o *?une^l 3 ^q^ °° Urology at annual meeting of American Medical Association 

L) and Belt E Studi of 229 consecutive cases of total penneal prostatec- 
Dan prostate J Urol 77 62 1057 

'ecutivrpatTent^'j^^r ^ 73 penneal pro-tatectom\ Re^ult^ in 2050 con- 

So3 
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modified Belt® approach Hence by this method perineal hematomas are seldom 
seen The specific indications foi perineal surgery are hsted below 

INDICATIONS lOR SIMPLE PERINEAL PROSTATECTOliy 

1 Medium size to large adenomas 

2 Verj obese patients 

3 Patients of poor risk or elderly 

4 When a nodule suspected of being malignant is present, biopsi"^ yith rapid frozen 
section can be done, and choice of simple or total approach maj^ folloiv 

5 Patients presenting hematological problems are selected for perineal operation be 
cause with this approach freedom from hemorrhage is more certainly attained 

ANESTHESIA AND POSITION OF THE PATIENT 

A hypobaric spmal anesthetic is the most satisfactory anesthetic because the 
patient is placed m the accentuated lithotomy position and the anesthesia pro¬ 
duced does not mterfeie with respiration If it is necessary because of advanced 
arthritis or neuiological disoideis to use general anesthesia, endotiacheal intu¬ 
bation IS advised because of the Tiendelenbuig position of the patient which may 
embairass respiiation 

When the anesthetic level has become fixed, caie is taken to cushion the sup 
ported legs to avoid nerve tiauma Thesuiface of thepenneum should be parallel 
to the flooi 


CONVALESCENCE 

The Peniose dram is lemoved wuthin 24 hours and the patient pernutted to be 
ambulatorj'' All dressings are removed Diy heat is applied to the permeum twice 
daily beginning on the second postopeiative day The catheter is removed u ithin 
eight dajis, if the bowels have moved If, when the catheter is removed, there is 
penneal diamage which does not show signs of lessening, the cathetei may be 
remserted foi several days Hot, moist diessmgs are applied three times daily to 
the peimeum if the wound edges show evidence of inflammation The pieopera- 
tive and postoperative oideis are desciibed in the total penneal pi ostatectom 3 ' 
by Belt ‘ The patient is usually dischai ged on an avei age of the ninth daj'^ AVeekly 
office visits are encouraged during the first six postoperative weeks The condition 
of the peimeum, stream, contiol, convalescence, and general health are followed 
caiefuUy It has been found that it is easier to obtain co-operation from those 
patients who have had prostatic malignancy and were advised of this fact than 
from those who had a benign piocess 

PREVIOUS PROSTATIC SURGERX 

One hundred and mneteen patients (7 4 pel cent) undenient transurethral 
resection of the prostate gland prioi to simple penneal prostatectom}" (table 1) 
Three patients had submitted to previous penneal piostatectom}’^ with regenera¬ 
tion of piostatic adenoma, and seven (0 4 pei cent) patients underwent a supra¬ 
pubic prostatectom}" before requinng the final sunple penneal prostatectomj 
This IS a total of 129 (8 0 per cent) patients who had had pieiious piostalic 

3 Belt E , Ebert, C E and Surber, AC A neu anatomic approach in penneal prosfa 
tectomj J Urol , 41 482, 1939 
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Table 1 II eight of tissue enucleated in patients who had undergone previous prostatic surgenj 


No of Patients 

Grade I 
lQ-25 pm 

Grade II 
‘’6-M) pm 

Grade III 
"it-lOO pra 

f Grade I\ 
j > 100 pm 

1 

Total 

Tub 

35 

3S 

36 

10 

119 

Suprapubic 

5 


2 


7 

Penneal 

0 

' “ 1 

! 

1 

: 1 


3 

1 

1 

1 



129 


surgen' The techrucal procedure at surgei'j presented no special difficultA m anj 
mdmdual of this group of patients ^ 


TJRETHR.AL STRICTURE A\D CO\TR.\CTURE OF BL.\DDER NECK 

d Preoperatue One hundred and thirtj -one patients (S 1 per cent) had a pre- 
operatne diagnosis of urethral stnctine Eighteen of these (1 4 pei cent) had had 
prenous prostatic snrgerj' se\ enteen had had preoperatiA e transurethral resec- 
hon, and one had had a prenous simple penneal prostatectomj’^ 

SL\tA-se\en patients (4 2 per cent) had a diagnosis of contracture of the bladder 
neck pnor to simple penneal prostatectomj >.ine patients (1 3 per cent) had 
n preiTous prostatic surgeiy, se\en had had tiansurethial lesection of the 
prostate, one had had a suprapubic prostatectonn , and one had had a penneal 
prostatectoma 

B Postopcraliic In surtj -four (3 9 per cent) additional patients urethral sinc¬ 
ere or contracture of the bladdei neck followed smiple penneal prostatectoni}’- 
bl'drf^ cent) reqiured an additional transurethral resection of the 
a er neck remotelj' subsequent to penneal surgerj In checkmg the afore- 
^^en lone patients carefullj , no correlation w as found betw een the size of ade- 
ma or t e age of the patient m relation to the degree of postoperatn e urethral 
cincture, or contracture of the bladder neck 


INCIDENCE OF OTHER GEKITOURIN ARF TRACT DISEASE IN' 1,613 PATIENTS 
UNDERGOING SIMPLE PERINEAL FROSTATECTOMA 

A diagnosis of unassociated cancer in some other location m the gemtounnaiy 

patients (3 0 per cent) of the 1,613 v.ith bemgn prostatic 

(table 2) The tj’pes of tumor included h3"pemephroma, bladder 
tumors, and many others 

tra^r enty-three patients (7 6 per cent) had a history of urmarj^ 

tecto (^‘tble 2) E\-traction of a esical calcuh at the time of penneal prosta- 
lonpnhi+''“^ accomplished in manj cases Avithout difficulty, but marked pye- 
Onl uccompamed a few of these additional procedures 

narj^tracrCtTble?) tuberculosis in the genitoun- 

One hundred and eight patients (6 8 pei cent) had diseases of the testes or 

tt8 799 1952 '' ^ Radical prostatectomA after previous prostatic surgen J A iM 4 
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Table 2 Other urological disease in t,81S patients having penneal prostatectomy 



No of PatieDt5 

Per Cent 

Urinary calculi j 

123 

7 6 

Scrotal diseases—tumor, varicocele, hjdrocele, epididj- 



mitis, etc 

108 

6 8 

Unassociated genito unnarj'- cancer 

48 

3 0 

Tuberculosis (active) 

1 



epididymides, such as hydrocele, varicocele, spermatocele, epididymitis, 
epididymo-orchitis, gumma of the testicle, inactive tuberculosis, and others 


GENITOURINARY (EXTRAPROSTATIc) SURGERI PERFORMED BEFORE OR 
AFTER SIMPLE PERINEAL PROSTATECTOMY IN 1,613 PATIENTS 

Seventy-nine patients (4 9 per cent) subsequently underwent sciotal surgery * 
Seventy-seven (4 8 per cent) underwent bladder surger}’- (suprapubic, transure¬ 
thral, etc , not including cystotomy) Thirty (1 9 per cent) submitted to renal 
surgery (nephrectomy, pyelohtbotomy, etc ) Ureteral surgery (plastic, uretero¬ 
lithotomy, etc ) was performed m 18 patients (1 1 per cent) 


DIVISION INTO FOUR GROUPS BY WEIGHT OF TISSUE (aDENOMA) 
ENUCLEATED AT SURGER1 

The rectal estimate of size is not used for comparative analysis m this study 
The lecorded weight of the surgical specimen is the figure used Group 1 repre¬ 
sents adenomas ranging up to 25 gm in weight Group 2 includes enucleated 
tissue weighing between 26 and 50 gm In group 3 patients, the weight falls be¬ 
tween 51 and 100 gm , and group 4 includes patients from whom 100 gm or 
more of adenoma were removed at surgery 

It IS of mterest to obseiwe that a higher degree of accuracy n as attained in the 
group 2 and group 3 sizes, on companng the preoperative rectal evanunation 
estimate, with the u eight of the enucleated tissue (figs 1 and 2) As the patients 
grew older the weight of prostatic tissue enucleated rose proportionately (table 
3) Older age groups have no added morbidity so that now most of the patients 
operated on are ovei 60 years of age (fig 3) 


COMPARISON OF THE FOUR SIZES BY WEIGHT OF TISSUE ENUCLEATED 

A Previous prostatic surgery Patients who had previously undergone tran^- 
rethral prostatic resection presented themselves with adenomas of all sizes as t e 
follou mg grouping shon s Thirty-five patients (7 2 per cent) out of 492 in group 
1 having had a previous transurethral prostatic resection were found to are 
between 10 and 25 gm enucleated at penneal prostatectomy Thirty-eight pa¬ 
tients (7 0 per cent) out of 544 of those in group 2 u ho had undergone a previous 
transurethral resection had 26-50 gm remoied by the penneal route in » 
patients (8 4 percent) out of 429 n ho had had a prenous transurethral pros 

* Fiftj tvo patients (3 2 per cent) had additional ‘ns nS a^ 

the aimnle nenneal prostatectomi Incision and ligation of the vas detcrcns n 
!LlX^ .n^th"s group are rout.neh done at the time of prostatectomi 
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0-25 26-50 51-100 OVER 100 


1 Distnbution of 

prostatectomj 


GMS GMS GMS GMS 

weight of surgical specimens in 1613 cases of simple penneal 


% SURGERY 

performed 



Fio 2 c operative age in years 

5 613 cases'""^’'"®'’" preopcrntne estimated size with weight of surgical specimen 
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Table 3 Relationship of age at operation to weight of adenoma removed 


eight of Adenoma 

Operative Age in Years 

•ICM9 

50-59 

60-69 

70-79 

SO plus 


per cent 

per cent 

per cent 

per cent 

per cent 

I, 0-25 gm 

2 5 

23 9 

47 1 

22 7 

3 8 

11, 26-50 gm 

0 6 

16 3 

46 2 

32 0 

5 0 

III, 61-100 gm 

0 

8 0 

37 9 

44 7 

9 4 

IV, over 100 gm 

0 

2 0 

30 0 

49 5 

IS 5 


% OF PATIENTS WITH 
PREOP RECTAL ESTIM¬ 
ATED WEIGHT IN GMS 



WEIGHT OF 
TISSUE REMOVED 


12% WERE FIBROTIC AND SMALLER THAN NORMAL 
Fig 3 Age incidence in 1,013 cases of simple perineal prostatectomy 

lesection, between 50 and 100 gm adenoma weie enucleated at perineal piosta- 
tectomy Ten patients (5 8 per cent) out of 148 in group 4 had more than 100 gm 
enucleated at perineal piostatectomy after previous transuiethral resections Of 
the 3 patients t\ ho had simple penneal prostatectomies performed prior to hnal 
penneal surgery, tno had between 10 and 25 gm enucleated while one had 51 
gm removed Five patients, w^ho had had a previous suprapubic prostatectomy, 
had between 10 and 25 gm removed permeally Two patients, w'ho had previous 
suprapubic enucleation, were found to have 87 gm and 62 gm , respectnely, 
w hen this tissue w as finally removed by penneal prostate-.tomy 


POSTOPERATIVE LNCONTIAENCE IN 1,613 PITIEVTS 
Ninety-five patients (5 9 per cent) had tempoiarj' incontinence for less than 
one jmar Thirty patients (1 9 pei cent) had persistent incontinence There was 
no c anation in the incidence of mcontmence in respect to the size of the adenomas 
enucleated One patient in whom incontinence followed a preMOUs siiprapuiic 
prostatectomy legained complete urinaiy control after submitting to simpty 
penneal prostatectomj^ 




EESn-TS OF PEPIXE-\1- PF05T iXECTO'MF 


S59 


POSTOPEPjVm E BIOPST EN 1 013 P\.TIEXT5 


\ p npfv D\ moans oi transurethrEl resecnon was obtamed in 2 cases aner 
D'^■> 5 ta^ectom^ because nodule^ at the bladder neck were suspected oi 
t'Err naliaiant These nodules appeared S and 10 \ ears Hter re^pectirelv Two 
rcnoats in whom nodules developed at the bladder neck posioperativelv were 
Sib - i.ed TO open j>enneal biopsi each 6 rears later All four biopsies were re- 
honign 


tMPOTE^CE 


■^roal imnotencr as a possible postoperam e sequel after open jienneal re- 
r:o“ 3 l 0 the prostate is ireeb discussed with this group ol elderlv patients pre- 
oreratireb An understandins oi the possible e\ entuahtt oi sexual impotence 
' rea''hed before operation This understandmg results m greater contentment 
srnTa this comphcanon arise A statistical evaluation oi sexual impotence fo'- 
b-Tiiis surgical removal of the prostate is difhcult to set forth because oi ihe 
d-5fulrr m collectmg realistic data In general we have noted that m our retro- 
tmo prostatectomv senes this runction remams active dunng the earlv post- 
pp-mtive months but lades awav rapidlv as the venous channels reopen and 
'^^agestmn oi the perns strows less usuallv mthm six to eight months after opera¬ 
tion The reverse is true m this s'^nes of permeal prostatectomies Earlv loss oi 
»£nial power is orten lollowed bv recov erv oi this lunction three to six months 
crtp- nporanon 


EXCmEXCE OF EPlDn)T3imS IX 1 t>l3 PVTlZXTS 

Etghtv-six (5 3 per cent) out oi 1 613 panents who imdement simple permeal 
nn->sjatectomies and bilateral hgation of the v as deierens acouired epididvnntis 
tao'e -41 4 ji Qj these operations were pienormed beiore the advent oi 

anUD’oties and sulfonamides There was a higher mcidence oi epididvamns m the 
vonnser age group at the time of surgerv 
Xine per cent of the panents between 50 and 59 v ears oi age acouired post- 
op°rative ep'didvmitis Onlv 1 S per cent oi patients over SO vears or age had this 
''implication Our figures parallel the mcidence of epididvmitis m other lorms of 
pnistatic surgerv 


Incddict cpidii’ rii I dlS ec 

Overall mcidence oi epidjdnmti- = 5 o'T C3se^ 
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Table 5 Comphcalions at surgery, 1,61S patients 


Complication 

No of Cases 

Per Cent 

Excessive hemorrhage 

41 

2 64 

Perforation of rectum 

5 

0 31 

Cardiac—anesthetic difficulty 

1 

0 06 

Table 6 Postoperative complications in IfitS cases of simple perineal prostatectomy 

Complication 

No of Patients 

Per Cent 

Epidid 3 Tmtis 

86 

5 33 

Hemorrhage 

48 

2 98 

Penneal fistulas 

9 

0 56 

Breakdown of incision, suture 

8 

0 50 

Breakdown of incision, infection 

7 

0 43 

Perineal abscess 

8 

0 50 

Acute retention 

6 

0 37 

Contracture of bladder neck 

5 

0 31 

Pi'elonephntis 

5 

0 31 

Postoperative residual >60 cc 

4 

0 25 

Operative shock 

3 

0 19 

Ureteral obstruction (ligation) 

1 

0 06 

Penneal hematoma 

1 

0 06 


DISTRIBUTION OF EPIDIDTJUTIS BY SIZE OF ADENOMA 

There ivas a higher degree of epididymitis among patients with middle-sized 
enucleated adenomas than among those with very small or very large glands 
(table 5) Approximately 3 0 per cent of all patients mth enucleated adenomas 
weighmg between 10 and 25 gm acquired epididjumtis, while 3 9 per cent of 
those with enucleated adenomas weighmg over 100 gm also had epidid 3 Tnitis 
The tv o middle weight groups definitelj”^ had a higher morbidity due to the occui - 
rence of epididymitis 

COMPLICATIONS AT SURGERT IN 1,613 PATIENTS 

Forty-one patients (2 5 per cent) in the overall senes of 1,613 simple perineal 
prostatectomies had troublesome bleeding durmg the surgery recorded in the 
operative dictation (table 5) Five patients (0 3 per cent) had perforation of the 
rectum recogmzed at the time of the surgery Ninety per cent of these operative 
problems occurred in the earliei cases in the years between 1930 and 1945 If 
laceration of the rectum is recogmzed on entr^’- to the prostate gland before the 
biopsy or capsule is incised, the procedure of prostatectomy is discontinued The 
rectal laceration is closed m tv o lajmrs vith 00 G-I atramatic interrupted sutures 
The prostatectomy is done one to two veeks latei transurethralty Tins aliens 
ample time for the rectal laceration to heal Dunng tins healing penod the 
patient is placed on oral neom 3 mm 3^ gm , b i d for 10 da 3 "s and sulphasuccidine 
or sulfaguanidine, gm 1, q i d for 4 veeks Tvo tablespoons of mineral oil and 
cathartics of choice are gn en at bed time Constipation is thus averted 

If laceration of the rectum, vhich is a rare occurrence, is recognized onh after 
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the prcKiatectomt has been completed the program just described follotv 
Tith the exception that the indwelhng Fole\ catheter is now left in place for S dat ? 
to prevent mine seeping mto the penneimi before the rectal laceration has healed 
The Penrose dram is also left in place for one week, or longer if dramage contin- 
iip? The manner m which wound healing proceeds determines the action in 
regard to the length of time the catheter is to be left in place or the Penrose 
dram 1 ' to be left in the w ound If drainage seems to be adequate and no pocket¬ 
ing 1 ' noted, It IS well to remoi e all drams from the wound earh Should a fistula 
lonn and persist between the prostatic urethra and the rectum associated with 
pmneal drainage through the wound the resulting sinuses max be expected 
ultmiateh to heal spontaueoush Final closure max take sexeral week? Because 
the rectal sphmcter has been elexaited andthe fistula does not nde ox er the sphmc- 
ter but runs along below it, spontaneous heahng is mx anable for healmg i? 
assisted rather than delaxed bx the occlusixe pull of the sphmcter 

POSTOPERATTUE COMPLICATIONS IX 1 613 PATTEXTS 

These have been itemized in table 6 

Over three-quarters of the patients wath bleedmg were m the earlx group of 
cases operated on between 1930 and 1945 Bleedmg is not a problem at the 


present smce it has occurred onlx 

once m the past 200 operations 



T\ble 7 -Ircrocc daus of ho^ptiQli-Qiwn 




Grade <T\etght 

\re \o 0 *^ 
_ bv 

L 0-25 pnL 

IL’t-'OgD m M-lMga- I\ >Kig= 

40-40 

11 0 

0 5 

10 2 

50-50 

11 3 

0 6 10 6 11 2 

10 7 

60-60 

11 4 

11 4 11 0 11 5 

11 3 

70-70 

11 5 

12 1 11 0 11 6 

11 7 

SO plus 

11 3 

11 1 12 3 12 4 

11 S 

■Vve no of (ia ^■5 b^ 



grade 

11 3 

10 7 11 4 11 7 

11 2 

^0 selection—all 1,613 case;- included 


Table S Tranfurelhral pro«ta!ic suracru tolloirina 1613 simple perineal proilateclomies 

''o c'Pjjcj 

Wcizht of Tis^ce 
Removed at 
'^imple Penceal 
Prtxiatectcmv 

Reason for Rej^t Pro<tatic Sur^’v 

\o of \r5 after 
Sen’^’e Pcnncal 


r- 



3 

10-25 

Contracture of bladder neck 

2 mo= 

1 xr 

3 vrs 

1 

26-50 

Contracture of bladder neck 

1 

1 

51-100 

Contracture of bladder neck 

2 

1 

10-25 

Recurrent adenoma 

12 

o 

26-50 

Recurrent adenoma 

S 
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HOSPITALIZATION 

The average number of hospital days has dimimshed from an average of 13 
durmg the peiiod 1930-1940 to an average of 9 days durmg the penod 1950-1955 
(table 7) Increasmg famiharity mth surgical techmques, antibiotics, and im¬ 
proved post-suigicaJ management all assist m the early discharge of patients inth 
their catheters removed and their perineums dry mth good control The average 
stay m hospital was not affected by the size of the adenoma enucleated The pa¬ 
tients whose ages were between 40 and 50 years and who had betn een 26 and 50 
gm of prostatic adenoma enucleated were hospitahzed the least number of days 


Table 9 Transurethral resection required after simple penneal prostatectomy for benign 
hypertrophy in subsequently obstructing adenocarcinoma 


Number of Patients 

Weight of Tissue 
Enucleated at Simple 
Penneal Prostatectomy 

T U R P Microscopic Report 

Number of '\ears 
Later 





2 

10-25 

Adenocarcinoma (benign at 

2 



simple penneal) 

7 

3 

26-60 

Adenocarcinoma 

3 




11 

1 

51-100 

Adenocarcinoma 

13 

1 

Over 100 

Adenocarcinoma 

11 


Table 10 Distnbulion of pathological process reported microscopically in 1,6IS patients 



No of Cases 

Per Cent 

Benign prostatic hj perplaaia 

909 

53 3 

Benign prostatic hjpertrophj with prostatitis 

586 

36 3 

Bemgn prostatic hjpertrophj with calculi 

56 

3 5 

Suppurative prostatitis 

■46 

2 S 

Fibroma 

11 

0 7 

Prostatic abscess 

4 

0 3 

Tuberculosis 

1 

0 1 

Total 

1,613 

100 0 


Table 11 Hospital mortality rate 


Death Certificate Cause 

No of Patients 

Cardiac 

14 

Pulmonarj embolus 

11 

Cerebral thrombosis 

7 

Pneumonia 

5 

Gastrointestinal 

5 

Shock 

4 

Septicemia 

1 

Carcinoma, bladder ruptured 

I 

Total 

48 =» 2 9% 
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TR.VNSURETHRAL RESECTION FOLLOWUNG SIMPLE PERINEAL PBOST^TECTOMA 

A. higher incidence of contracture of the bladder neck occurred in the small 
glands (table 81 Three patients m ho had recurrent adenomas folloMung simple 
penneal prostatectomj'^ undenient transurethral resection an average of more 
than 8} ears later In 7 patients adenocarcinoma developed after simple permeal 
prostatectomy an average of almost eight jmars later, v hich vas sufficientlj^ ob- 
stmctii e to necessitate transurethral resection (table 9) In this senes postop - 
erat ne study of the tissue disclosed suppurative prostatitis bordering on abscess 
hormation in 46 patients (2 8 per cent) Fiftv-six nntienta 13.5 per cent! had pr os- 
tatic calculi removed at the time of surgerj’’ It surprised us to find only one case of 
actli e tuberculous p rostatitis in this entire series Hov ever, there v ere many 
Eceminglj healed tuberculous lesions among the prostatic specimens but tubercle 
bacilh could only be obtamed in one patient by acid fast stain, cultuie, and gumea 
pigmoculation (table 10) 

HOSPITAL MORT^LITA R\TE IN 1,613 PATIENTS 

A hospital mortahty rate of 2 9 per cent (48 patients) v as found (table 10) 
Postoperative shock and septiceima occurred m 5 patients and was behei ed to be 
directlj attributable to the penneal surgerj’' Fortj’'-one (85 per cent) of the 48 
hospital deaths occurred pnor to 1945 See table 11 

DISCUSSION AND 6UABIART 

Sunple penneal prostatectomj’’ alloiis the surgeon an anatormcallj precise 
^rgical approach It is accompanied bj’’ verj’ httle morbidity and mortahty 
shll affords the older age group and cardiac cnpples a rmmmaUj^ shockmg 
procedure This operation, which lasts on an average of forlj’-fiie minutes, per- 
iMts nununal shock It is nrtuaUj’’ free of operative and postoperatii e hemor- 
^ oge, a comphcation which adds to the morbidity m other forms of prostatic 
surgerj' As wuth all tj’pes of surgerj', the comphcations become less with tune 
and expenence Therefore, simple penneal prostatectomy has a defimte place m 
rvmoi'ing adenomas of all sizes and all pathological conditions An advantage is 
at it allows the operator the opportimity to procure matenal for a rapid frozen 
section from capsular nodules suspected of being mahgnant If prostatic cancer 
>a ound, the stage is set for total removal 

1893 Wthhire Blvd , Los Angeles 57, Cahf 
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PROSTATIC ADENOCARCINOMA (MEDULLARY TYPE) 

CHARLES G WELLER 

Soft types of carcinoma of the prostate gland are uncommon They are of 
importance chiefly because of the diagnostic difficulties which they piesent 
Dr Hugh Young described five such tumors encountered over a penod of 
ten years (1912 to 1921, mclusive) at the Brady Urological Institute, none of 
which were correctly diagnosed preoperatively He felt that “m the prostate it 
is not possible to distmgmsh different kinds of carcmoma It vnU be found that 
theie are several different types of groudh which cannot represent diffeient 
tumors smce vanous combinations of them may be found m an mdmdual case 
All prostatic cancels are adenocarcmomatous m nature ” Young dindes the 
soft caicmomas mto three types (1) an mfiltiatmg growth in which the cells, 
apparently giowmg faster than usual, collect m masses or separate the con¬ 
nective tissue and muscle fibers so much that no firm stroma is present (a picture 
which may be called medullary carcmoma), (2) glandular or tubulai carcinoma 
m which the elements are close together, separated only by nummal amount of 
stroma, (3) large aieas of mtra-acmous proliferation where no stroma is present 
Smce Dr Young’s publication m 1926, there have been only sporadic reports 
until the paper read before this Section by Dr G J Thompson in 1951, in which 
he reported fifteen cases of weU authenticated squamous cell carcinoma of the 
prostate, slx cases of extension of rectal adenocarcmoma, one mucoid adeno¬ 
carcinoma and one adenocarcmoma metastatic from the stomach All of these 
were soft types of neoplasm He stated, “In the majority of cases, the smooth, 
soft consistency of the prostate gland led the exammei to beheve that a malignant 
lesion was not present ” He also observed that m these cases hormonal 
therapy was ineffective, serum acid phosphatase was not elevated, and that 
the survival period was comparativelj’^ short 

We ivish to lecord three cases of the medullarj’^ type of adenocarcinoma of 
the prostate, the first of which was seen shoidl}' before the advent of hormonal 
therapy, and was misdiagnosed preopeiatively as benign prostatic hyperplasia 
Suprapubic enucleation was attempted, but the tissue was so soft that it uas 
removed inth a gallbladder spoon in slightly yellow-white, ivaxy lobules of loii 
vasculanty resemblmg m consistency fresh pancreatic tissue The second and 
third were approached transurethrally and cut hke soft cheese inth little bleeding 
These tumors had m common certain unique charactenstics On rectal palpa¬ 
tion, the tumor u as smooth and soft, giving the impression of tense fluctuation 
The borders were clearly demarcated Induration v as not noted m the region o 
the semmal vesicles Cystoscopically, the mucosa was smooth, or yellou-white, 
edematous, rounded tumor masses were seen, espeeially m the bladder floor 
In cases 2 and 3 the serum acid phosphatase was not elevated noi u as growt i 
inhibited bj’’ hormonal therapy All recuned mth extreme rapidity and tie 
patients died within a feu months 

Read at the annual meeting of the North Central Section of the American Urological 
Association, Cleveland, Ohio, October 3-5, 1956 
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(au-1 \ nian m his late hO s Mas considered preoperatneh to be suffering 
irom benign prostatic h\ perplasia and suprapubic prostatectorai m as attempted 
The ongmal record has been misplaced, but I recall the folloiniig Digital re- 
mo\al of the neoplasm ivas not possible because of its soft consistence necessi¬ 
tating the Use of a gallbladder spoon to complete the procedure Bleedmg was 
mnirmal The resident, in attempting to eleeate the prostate per rectum broke 
through the nail into the prostatic caente because of the fnabihte of the tissues 
This did not pose much of a problem as the rapid growth of the tumor closed 
the fistula in less than a ueek One month post operatic eh at the time of the 
patients death, recurrent tumor tissue teas protrudmg from the suprapubic 
fftula Pathological diagnosis b\ Dr George Rukstmat of Chicago Illinois was 
nicdullan caremoma of the prostate gland 
Can G H , age 5S c ears, consulted us Januan 20, 1053 He gat e a histon 
nf transurethral electroresection of a median bar m 1049 nhich was reported 
as benign Durmg the precedmg three tceeks, he coniplamed of an mcrease of 
noctuna from none to twice nighth and of diurnal freciuencv from et en four to 
even one and a half hours He had not expcnenccd chills or fe\ er On exanima- 
Oon, the prostate was tense rounded and smooth on the rectal surface and was 


'erv sensitne to palpation On Februan 6 the left lobe had become greath 
^looth and softer than the usual benign hvperplasia Ct stoscopicallt 
1 eleft lobe displaced the urethra to the right and expended upward mto the 
-adder It was smooth and cmered with mtact mucosa The nght lobe was 
lai oh ed httle if at all The acid phosphatase let el w as normal A soft mahgnancr 
’’^ai ^spected and chethclstilbestrol 1 0 mg 1 1 d was prescribed On Febru- 
^ transurethral prostatic resection was performed The tissue cut hke 
^ t cheese and with minimal bleedmg Thirtt -eight grams were remot ed 
a ologic report b\ Dr P T Dolan of Coplet ^lemonal Hospital Aurora 


^ ois Was ‘ 'specimens from the left lobe of the prostate are soft and meduUan 
^^ons^enci and are more deeph charred than those from the right which are 
M pale MicroscopicaUt, sections from the nght lobe show epithehal but 
' tauscular hvperplasia Sections from the left lobe are entireh replaced 
vesseb large areas of necrosis Tumor sunices mamh about the blood 

large are qmte waned m appearance These cells are sometimes 

and ' ^ with foamv or clear cvtoplasm Here the nuclei tend to be large 
^ ^ vontam pronunent nucleoh In other areas the cc'toplasm tends to be sohd 
tvpe of nuclei smaller, more chromatic and uniform m size This 

lends to be fusiform and to resemble somewhat tumor of connective 


^ ongm Xhis tvpe of tissue is sometimes called carcmorarcoma ” 
lileedin patient expenenced urman retention with mtravesical 

It exte^dpf) ^ filled with what appeared to be sloughmg tissue 

uucro^c^ bladder This was removed transurethraUv and 

addition^T ®4ud\ showed anaplastic caremoma with necrosis On April 22, 
195-3 the^bi*^?^ aniounts of tumor tissue were remov ed At autopsv on April 2S, 
loo cm V) almost entirelv filled with necrotic tumor tissue reachmg 

'^rtuiom svmphvsis pubis Pathologic diagnosis was “^MeduUarv 
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laigely necrotic Hon ever, the nuclei are geneially well preseived and these are 
highly anaplastic Manj^ bizaire forms are seen as well as nunieious mitohc 
figures In geneial, the tumor appears much more anaplastic than reported m 
previous biopsies It occurs in laige sheets of cells almost to the exclusion of 
other types of tissues” (figs 1 and 2) 

Case S A L , a 64-year-old white man, had been under treatment nith di- 
ethjdstilbestiol, 1 0 mg 1 1 d , since August 1949, because of prostatic adeno- 


I 

r 

r 



Fir 1 Cise 2 Xutopsi specimen Sagittal section shoiis evtension of prostatic nco 
plasm into bladder 
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Fig 2 Case 2 Photomicrograph X-130 

•^arcmoma diagnosed b^ rectal palpation Orchiectom\ had been performed 
f^where Smiptomatic and local response i\as e\cellent until August 1952, 
en he ivas referred to us because of noctuna and difficult urination Trans- 
'I'^thral prostatic resection Mas performed on August 25, 1952 The tissue re- 
®o'ed shotved the ti-pical scirrhous ti-pe of adenocarcmoma Postoperatne 
■^onse Mas satisfactori until late Juh 1953 nheu he complained of extreme 
nocturnal urgenct and difficulti m t oidiiig and a sensation of rectal obstruction 
ott prostatic lobe m as onh sbghth enlarged, soft smooth and tense feeling 
0 nght lobe M as N ert hard nodular and fixed but onh sbghth enlarged The 
, sulcus felt thickened Mhen paplated o\er a urethral sound Acid phos- 
ase le\ el was not elei ated A. second transurethral prostatic resection was 
plasti ™ ■August 29, 1951 Alicroscopit studi shoued a much more ana- 
'ectio'^ ^PP^^uce of the tumor cells mth relatn e decrease in stroma m most 
Tollowing this the patient uas able to unnate freeh but complained 
nnd-Xo\ ember his urman freciuenci increased rapidli and 
'cutionde\eloped C\stoscop\ was performed because of urman, re- 
'on ^ large rubben piece of sloughed tissue M as remoi ed Another amount 
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of tissue was inteipreted as adherent slough lu the prostatic urethia On Decem¬ 
ber 12, a Foley catheter was inserted because of urinary retention Thereafter the 
patient was unable to void and on December 26 the “sloughmg tissue” vas re¬ 
moved fiom the prostatic ca^uty by further resection The slough covered only 
the surface The underlying tissue was almost \chite in color and ver 3 '^ soft, 
cutting like soft cheese Note uas made of the Ion vasculanty of the tumor 
Micioscopic leport “Sections of prostate are largely replaced bj^ tumoi and large 


JL ■ T 



Fig 3 Case 3 Aiitop">i specimen Sagittal section shoiiing c\tenbion of prostatic nco 

plasm into bladder 
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Fig 4 Ca.=» 3 Photoini<'rograph X430 


areas of necrosis The tumor re highlt anapla^ic and forms no organoid structure 
The cells varv tremendouslv m ‘-ize Mant are small, contaimng a small hi-per- 
chromatic nucleus Others are extremeh large contaming abundant foamt ctto 
plasm and large bizarre nuclei It re not unmediateh obnous whether tumor 
changes repre^nt carcmoma or sarcoma iMani of the cells contam abundant 
granular ectoplasm and thre^ f ells resemble clo=eh those of a granular cell mi o- 
blastoma Diagnosis Anapla^ic mahgnanci of the prostate, possible mioblas- 
toma The patient’~ conchtion deteriorated rapidli following this procedure and 
he died December 30, 1953 \utopsi thagnosis bi Dr P T Dolan “Medullan 
anaplastic carcinoma of the prostate inth regional Innphnode metastases” (figs 
3 and 4) 

DIS(n7SSIO\ 

It should be empha'nzed that the lesions here reported are i anations of one 
kind of tumor, i e adenocarcinoma This land of prostatic cancer i anes from 
the commonli encountered hard nodular, fixed sloii li -growmg scirrhous ti-pe 
to the almost fluctuant, smooth fungatwig meduJJan ti-pe, inth all the grada- 
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tions between these two extremes The cellulai stiucture of the medullary tumor 
IS much less differentiated and presents a much moie malignant micioscopic 
picture than does the scnihous type Because of the very lapid proMeration in 
the medullaiy tumois, the tendency to formation of fibrous stioma is greatly 
1 educed causmg the extieme softness of this type of adenocarcmoma 

Probably because of its lessei degiee of cell diffeientiation, the medullary 
tumor shows less tendency to elevate serum acid phosphatase levels Theoieti- 
cally, its resistance to estiogenic theiapymay be due to deci eased abiht}^ of estio- 
gen to interfeie vuth anaeiobic lespiration of the less diffeientiated cells of this 
type of neoplasm 


SUMMARY 

Soft vaiieties of piostatic carcinoma are of seveial types, all characterized by a 
lapidly fatal clmical couise and physical findings so diffeient from the usual 
scnihous vanety as to make preoperative diagnosis extiemely difficult 

Their softness is due to rapid, fungatmg cellular growth with minimal pio- 
duction of stroma 

In the cases heie leported as well as those obsenmd bj’’ otheis, seium acid 
phosphatase was not elevated and hormonal theiap}’- vas not effective 
12 Fox St , Aw ora, III 
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LBIITATIOXS or R4DIOISOTOPE THERAPY FOR 
PR0ST4TIC C\RCIX04U 

FR\MC HIX\L\X, Jn \ND GLCVX E SHELIXE 

friT !}<: Department’s of Surger)/ L rologi/ and Radiology L nncrsily of California School of 
Medicine, San Franctseo Calif 

Eadioactn e gold and chromic phosphate hai e been ivideh pubhcized for the 
treatment of prostatic carcinoma which is without obsenable bom metastasis 
but n outside the prostatic capsule and hence be\ ond total surgical excision 
On theoretic groimds and from assessment of the reported chmeal results w e 
question the therapeutic usefulness of these radioactn e colloids 
The objectiie of cancer therapi mai be eradication of the disease, ‘arrest” of 
grotnh or mere paUiation We should examme the i alue of the radiocolloids m 
th]= hght 


ER.\DIC\TIO\ 

The patients for isotope therapy are usually chosen bi excludmg those wuth 
raremoma entireh withm the prostatic capsule (who are treated M radical 
prostatectomy) Therefore, b^ definition, tumor cells he outside the prostate m 
cases under consideration haMng spread b\ extension through the capsule or 
f mi asion of the perineural hunphatics and perhaps bi i ascular m\ asion as 
tfeU Lymphatic myasion, especialli, is knowm to occur earh m the disease 
or radioactn e isotope therapy to be curatii c, it must destroy all the lesion 
tnuun the prostate and also kill those cells ahead} ad\ ancmg outside the pros¬ 
tatic capsule To accomphsh this, the isotope must be placed aroimd the penph- 
om/ ^'°^'^^tnent Central injection of the tumor mat be paUiatne but obyi- 
cannot be curatn e unless the isotopic radiation extends mto the penphery 


tfhere it 


can cut off the routes of dissemmation and destroy that spread which 


has already occurred 

^Can the radiocoUoid be so placed as to kill all the cancer cells^ The answer 
'een ’ This is mdicated bi the unequal distnbution 

^ n m the nucroscopic sections and radioautographs of biopsy specimens, and 
buh taken with radiopaque media ‘ - The endence is of random distn- 

bchi° d than of precise placement The penphery of the tumor hes high 

a the bladder m the seminal \ esicles m the lymphatic channels and in 
^dtng connects e tissue, and receii e^ the poorest pattern of radiation 
chanc channels would carry the radiocoUoid to m\ olyed nodes the 

6 lor cure would be enhanced Our work showed the distnbution to be 


^12 1 ^ 55 ^ iinnusJ m*^ me ^mf'ncan Colleg*' of '^urgFK)n> San Franci-co October 

i? ^ Cooper J \ and O Conor "V J Intrapro^tatic injec ions of radioac ive 
Lrol piTh-tat^ and r-hange> lollowinz injection in th<=‘ 


*^olIoid ^ ^ andO Conor \ J Intrap-O'jtic injection of radioactive 

ion and eicre ion lollo'^nne injection in the dog j Crol 71 C24 
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Table 1 



Lmng 

Flocks 1956 (gold, followed 4 jears) 

per cent 

*34 0 

Nesbit and Baum (non-metastatic cases followed 4 years) 


Both stilbestrol and orchiectomy 

f53 9 

Stilbestrol alone 

33 5 

Orchiectomj alone 

37 7 

No treatment 

14 0 

Ganem (same, followed 5 years) 


Both stilbestrol and orcliiectomj 

45 7 

* May have had previous treatment 
t No previous treatment 


haphazaid even in nonnal l 3 'Tnphatics ’ When the Ijmphatics are involved with, 
and probably blocked by, tumor, it vould be veiy surpnsmg mdeed if the 
colloid leached the involved nodes in significant quantities O’Conoi and co- 
woikers'’ using ladioactive gold, repoided “No demonstrable radiation damage 
could be detected in the regional lymphatic tissue Ip 389] ” In then earlier 
experiments m dogs, using chromic phosphate,* howevei, theie v as some ei idence 
of ladiation effect ui the legional lymph nodes 
As for gettmg aiound the entire tumor, eien Ken, Flocks, and co-workei's* 
now state, “Experience indicates, also, that it is piacticallyimpossible to sterilize 
any except the smallest neoplasms ivith radioactive matenal alone fp 640] ” 
What about the climcal lesults of this type of theiapy? Heie i\e can say little 
that is conclusne So far, the longest senes (Flocks®) has gone only 4 j'^ears, 
wnth a steadily nsmg pioportion of deaths A compaiison of these results with 
the outcome aftei castration and/oi estrogen theiapy is helpful The figures in 
table 1, unfortunately, are not diiectl 3 ‘- comparable, since Nesbit and Baum''date 
sunnval from the time of diagnosis, whereas Flocks uses the date of beginning 
gold therapy His weie still relatively early cases, howevei Patients wnth treat¬ 
ment before gold theiapy would, theiefoie, haie lived longer wnth then cancer 
than the figures indicate The 4-year suiinial with non-metastatic piostatic 
carcinoma treated wnth estrogens and orchiectom 3 '' is 53 9 per cent ’’ Ganeni 
found a 5-year suivival of 45 7 per cent wnth combined therapy This is m con¬ 
trast to the 34 per cent sunnval in the 4-year senes of Flocks,® even if we re- 


’ Hinman, FranK Jr , Miller, G M , Smith G I , James Joseph, Ng, Elmer and Slieline, 
Glenn The expenmental background for retroperitoneal Ij mph node irradiation b} radio 
active colloids Surg , Gi nec a Obst , 100 34^350, 1955 r 

* Bulklej , G J , Cooper, J A D and O’Conor V J Present status of treatment o 
carcinoma of prostate ivith radioactive matenals J Urol 76 837-845, 1956 

‘ Kerr, H D , Flocks, B H , Elkins, H B , Culp, D and Evans, T C Followup 
100 cases of carcinoma of the prostate treated with radoactivc gold Radiologj , 64 oJ , 

* Flocks, Rubin Discussion before annual meeting, Amer Assoc Genito Unnarj Sur 

geons, Oj'Ster Harbors 1956 , . 

’ Nesbit, R M and Baum, W C Endocrine control of prostatic carcinoma Clinical a 
statistical survev of 1,818 cases JAMA 143 1317-1320 1950 nt.nndro 

' Ganem, E J Carcinoma of the prostate gland 5 ^ ear survival following antianu 
genic treatment J Urol , 74 S04, 1955 
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member that the senes are not directh comparable Gold therap\ is better 
than no treatment at all, since n ithout therapc onh 14 per cent «un ia ed 4 
rears 

ARREST OR PALLLATION 

IVe are then left cnth isotope therap 3 merelj as a method of arrest or palha- 
Don smce we find httle theoretical reason to expect cure of adr anced prostatic 
carcinoma hi the radiocolloids and no chmcal endence that am of these patients 
are cured Is isotope therapi as effectn e as anti-androgen therapi as a method 
of palhafaon’ What are the complications and how frequentl} do thei occur’ 
BulLlei, Cooper and O’Conor* in an open senes of 34 cases, the longest fol¬ 
lowed 234 rears, reported 45 per cent miproi ed bi isotope mjection plus estrogen 
therapi Fifti-fiie per cent either were not improied or died Of 12 patients 
treated with radioactne iTtnum (which is non-coUoidal), onli 2 were improi ed 


Could 


ion not expect a similar number of arrests from estrogens alone’ 


Emche and Iaffe° followed 59 cases for 1 to 3 1 ears after treatment bi chromic 
P oqihate mjection plus transurethral resection of as much of the prostate as 
posable In this short-term senes 66 per cent were unproi ed and 34 per cent 
either were not unproi ed or ched The resection of the prostate mai hai e plai ed 
^important role m the improied patients Other senes are small or haie 
Q followed too short a tune for am ei aluation ** 

comphcations. Flocks and co-workers*^ reported m 
0 - that rectal comphcanons hai e become more sei ere than the first foUow- 
up sim ev mdicated These workers hai e subsequentlv been able to ai oid most 
Howei er would a new group hai e to go through the same trial 
before gaimng enough expenence’ Rusche and lafi’e,*' usmg the supra- 
u 1 C route for mjection state A sei ere local radiation reaction deielops m 
e prostate area about 10 to 14 dai s after the imtial suprapubic mjection This 
riches a peak m about 4 to 6 w eeks and gradualh subsides 01 er a pienod 
t 1 **'oeks Durmg the peak of the reaction there is marked edema on 
mod prostate area The patient usuaUy complains of a 

^^erate to severe degree of rectal pam lor a few weeks, as well as frequenci- of 
^ on due to bladder irritation Penneal mjection apparentli causes a Ie^=: 
rai^ reacnou’ O Conor and Bulklei * de^nbmg 5 patients treated nth 

ml chromic pho^ham had 2 deaths sistemu radiation resulted m 

aplastic anemia, 

'tib^f^'■nts are betmr off ei en afmr these immediate effect^ hai e 
51 ed IS diffinilt to d'^tennmf irom th<» a. ailable data Relatr ah fe patient^ 

OjUoidal ^ ''eat=a«"a-o’’p-r^-^ ir —ithradiowti f 

~ „nd J Lrol 74 
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With spreading prostatic carcinoma have senous trouble from bleeding, in 
fection, or obstmction, and in most instances their complications can be abated 
ivithout the use of the radiocolloids They go doM nhiU vuth bone and nen^e pain, 
which the isotopes have not been show n to affect It is hard to find data in the 
w^ritings of the advocates of isotope therapy regarding obstruction, renal function 
and urethral symptoms before and after treatment It is these effects of advancuig 
prostatic carcinoma w Inch must be shown to be better suppressed if palliation by 
isotopes IS to be considered effective 

THE PLACE OF ISOTOPE THERAPA 

The results so fai available do not seem to justify the use of radioactive sub 
stances routinely m cases of non-metastatic late prostatic carcinoma The 
pioneers (Flocks and co-workers) choose lesions for tieatment which are beyond 
cure by radical piostatectomj’’, yet they “now' believe that complete eradication 
of the carcinoma bj'’ interstitial injection of radioactive gold is not feasible 
[p 638 ] 

Peihaps its place is not foi the patient wuth a late but limited lesion at all, 
but rather in the eaily case w'hen ladical suigerj'^ is not acceptable or m the late 
case with obstruction, in heu of transuiethial resection 

The sei eial competent groups now'm the field should be encouraged to amplify 
their studies to tell us 1) whether the immediate painful effects can be regularly 
avoided, 2) w'hethei transurethral resection of the prostate plus isotopes is 
statistically better foi palliation than piostatic resection alone, and 3) whether 
antiandrogen therapy' plus isotope injection is really moie effective than anti- 
androgen theiapy alone The metastasis of the cancer is not affected by isotope 
treatment, so w'e are left with the question Will these patients have easier 
deaths w'lth few'er local complamts? Until such data aie available, urologists 
nught best be advised to use famihar measuies, measures w'hich they know' to be 
effective 
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BACTEREIMIA AND SHOCK lA UROLOGY 

WELLIAiM H RATTNER \nd JOHN J jMURPHY 

From the Department of Surgery, Division of Urology, Hospital of the Umicrsity of 
Pennsylvania, Philadelphia, Pa , and the Harrison Department of Surgical 
Research Schools of Medicine, Unitcrsily of Pcnnsyhania 

The frequent occurrence of bacteremia during and after uiologic procedures 
IS well knorni * - Operative and mampulative trauma to evtremel}’' \ asculnr 
areas, often the locus of \nrulent rmcro-orgniiisms, must produce bacterial in- 
\asion of the bloodstieam far more often than it is recogmzed YTien the natural 
defease niechamsra of the body is ovenvhelraed, the chmcal picture of high 
temperature, hj'potension and penpheral vascular collapse is seen Observation 
and management of several patient-s mth this complication lecentlj’’ led the 
authors to consider the the pathogenesis of the s\Tidionie, and to formulate a 
rational method of treatment 


CASE heport 

Case 1 1 K (HUP Ao 001047), a 62-year-old man, entered the hospital in 
acute unnarj retention He had increasing sjuiiptoms of piostatism for 3 j^ears 
poor to admission A physician had catheterized him 24 houi s prior to admission, 
but had mthdranm the catheter Upon adnussion, uiinal 3 'sis shoved manj’- vhite 
blood cells per higli pov er field, and the white blood cell coimt v as 8,700/cu nmi 
Other routine studies were not abnormal A transurethral resection vas per¬ 
formed On the sixth postoperative day, a secondarj" hemorrhage occuired 
Transurethral fulgui ation was unsuccessful, and a supiapubic C 3 ’’stostom 3 ’’ v as per¬ 
formed Within thiee hours, the patient’s temperatuie rose to 106 4 degrees rec- 
fall} The blood pressure dropped from 160/90 nmi Hg to 100/60 mm Hg Intra¬ 
muscular methoxamine, v hole blood and nasal 0 x 3 gen v ere started The patient 
bad shaking chills, and appeared cold and clanim 3 ’^ Three hours later, the blood 
pressure vas 85/55 mm Hg Intravenous chlortetrac 3 mhne and le^ arteranol vere 
administered Tv eh e hours follovnng this, the blood pressure v as 80/40 mm Hg , 
fbe pulse rate was 90 per nunute and veak The patient appeared disoriented 
A blood culture shoved Aerobacter aerogenes, and the same organism vas 
isolated from the urine The vhite blood cell count vas 55,800/cu mm at this 
tune Desoxycorticosterone acetate and cortisone v ere added to the therapeutic 
regimen Withm 12 hours after admimstration of the steroid hormones, the pa¬ 
tient’s blood pressure stabilized betveen 110 and 120 mm Hg s 3 'stohc, and it 
"as possible to decrease the concentiation of levarteranol In the next 24 hours, 
the patient vas “veaned” from the i asopressors, and maintamed a stable blood 

Read at annual meeting, Xorth Central Section of American Urological Association 
Ue\ eland, Ohio, October 3-5, 1956 

Blood stream infections in urologj , report of 82 cases J Urol . 21 527 
1U29 ’ 

T ®“'^‘"8ton,P J and Wright, H D Bacteremia following operations on the urethra 
■> 1 ath Bact , 33 871 1930 
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pressure TMthout further support Oral antibiotics nere begun, steroid theraj 
discontinued, and the patient made a uneventful recover}' 

Case ^ N H (HUP No 074232), a 76-year-old man, entered Universii 
Hospital m acute urinary retention After catheter dramage for 5 days, urethn 
cystoscopy re\ ealed a ver^^ vascular enlaigement of the prostate gland, suggestn 
of neoplasm The n hite blood cell count was 7,300/cu mm and unnalys 
showed 7-10 vhite blood cells per high ponei field Repeated unsuccessful ai 
tempts at catheterization pioduced much bleeding which necessitated a supn 
pubic cystostom> Twenty-four hours postoperatively the patient became dii 
onented, the lectal temperature was 105 6 degiees, blood pressure 80/60 ran 
Hg, and marked tachycardia developed Constant shaking chills and profu; 
diaphoresis w ere noted Treatment w ith intravenous chloramphenicol and nas; 
oxygen was begun Whole blood and intiamuscular methoxamine did not correi 
the hypotension Intravenous phenylephnnp and hydrocortisone were startei 
The temperatuie giadually letuined to normal, and blood pressure was man 
tamed at 120-130 mm Hg foi 24 hours on this legiraen The vasopressore an 
steroids were giadually decieased, and oral medications started The patiei 
lecovered 

Cased J B (No 70965), a 43-year-old woman, entered Umversity Hospit 

with shaip right flank pain, frequency and urgency of 6 days’ duration Bloo 
pressuie was 205/120 mm Hg, temperature 99 degiees orally, and pulse 1C 
per minute Maiked nght costovertebral angle tenderness wras present AMhil 
blood count w as 29,000/cu mm on admission, and urinalysis show ed many whii 
blood cells per high pow ei field An mtrai enous urogram show ed an enlarge! 
pooily functioning nght kidney A uieteral cathetei was passed to the riglit rera 
pelvis, and 25 cc of pumlent unne was aspuated Following this a Johnso 
stone basket was used m an attempt to lemove a suspected calculus This w£ 
unsuccessful Twelve hours aftei this procedure the temperature rose to 10 
degrees orally^, and shortly afterward blood pressure was unobtainable i 
patient wras acutely disoriented, and had shaking chills Treatment inth methm 
amine, and mtia\ enous phenylephrine failed to effect a sustained, measura 
blood piessure The white blood cell count rose to 59,000/cumm Colifon 
orgamsms weie isolated fiom the urine and the penpheral blood Intravenou 
levarteianol and chloramphenicol were started An electrocardiogram showe 
myocardial ischenua secondary^ to the hypotension Tldiole blood was adde t 
the therapeutic legimen In the succeeding 72 hours, the patient was mamtmne 
on levarteranol After several unsuccessful attempts w'ere made to “wean 1 1 
patient from a asopressor agents intramuscular cortisone was begun Withm 
hours, the patient could be changed first to phenylephnne, then to methoxamim 
and 24 hours later w as able to maintain her owai blood pressure without suppo 

DISCUSSION 

Ihe syndrome of bacteremia, hypotension and peripheral lascular 
has been described and discussed by a number of mirastigators ’ ' Analysis o m- 

. R V Rordon. C W . Hall, W H and Gold, D A studA of Inpotcns.on pro 
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\ anous contributing factors and their relatn e importance is, as m all shock states, 
difficult Fine and his co-workers' * ha\e stressed the bactenal factor m “irre- 
lersible shock,” especiall}’’ regarding its action on the lascular tree That an 
oienihelnnng infection maj produce a picture of “cold h 3 ^potensioii” is ivell 
known, but studies on the mechamsms of such a siuidrone are incoiiclusii e 
Altemeier® renews bneflj^ the means bj’’ which infection might produce shock 
Thei nught be categonzed as follows 

Mechantsma of Bacterial Shock 

1 Direct action of bacteria and/or toxins upon capillarj walls 

2 Effect of a histamine like substance or protein degradation products of bacterial enzjTne 
activitj upon the vascular tree 

3 Effect of bacterial toxins on medullnr\ xasomotor centers or regional sjmpathetic 
ganglia 

■1 Action of toxins on the heart 

5 Bemoli-sis, alteration of hemoglobin bj bacteria or bacterial products contributing to 
hi-po\ia 

6 Adrenal insufBcienci produced b\ unknown mechanisms 

It seems hkelj' that each of these factors plaj s a role of var 3 uug iraportauce 
m mdmdual cases knothei concept of irreversible shock is proposed bj Shorr 
et al “ who bebet e that ^TDM, a t asodepressor substance, is produced m excess 
b} the hjTDoxic ht er This causes further tissue anoxia and inabihtj" to combat 
infection on a normal metabohe let el It has been shown that in the S 3 ’udrome 
of shock and bacteremia there is hemoconcentration, a decreased blood t olume, 
and dispant 3 ’’ between the t ascular space and extracellular fluid t olume It is 
interestmg to speculate on the therapeutic role of steroids m legard to the latter 
premise The 3 ' nia 3 ' effect the extra- and intracellular electrol 3 ’te and osmotic 
relationships wnth resultant shift of mtraceUular flmds to the extracellular space 
This, in turn, mai decrease the existing disparit 3 ^ between vascular space and 
blood 1 olume Another possibiht 3 ^ is that the steroids ma 3 ’’ potentiate i asopressor 
agents b 3 ' affecting cell response 

There is, unfortunatel 3 % no accurate laboiaton data to proie that a state of 
adienal insufiicienc 3 ' existed in these cases It is a chmcal fact, however, that 
addition of adrenal steroids improxed the chmcal situation rapidlv It is pos¬ 
tulated that a chrome and seiere stress situation existed, and that a state of 

*HalI,W H and Gold, D Shock associated uith bacteremia AAI X Arch Int Aled , 
t03, 1955 

‘Warren W H , Balboni, 3 Roghno F and Fedcr, 4 Shock in acute infections 
'eii Eng J Xled , 232 671 1915 

* Wise, R , Shaffer, J M and Spink W The s\ndrome of \ abcular collapse due to gram 
negatue bacteria J Lab A Clin Med 40 961,1952 

’ Fine, J , Frank H Schweinburg, F , Jacob, S and Gordon, T The bacterial factor 
"I traumatic shock Ann Is X \cad Sci , 66 429 1952 

‘ Schweinburg, F Seligman \ and Fine, J Transmural migration of intestinal bac 
teria Xew Eng J Med 242 747 1952 

’ Xltemeier, 3V 4 4rmed Forces Med S%c Grad Sch S^^nposlunl on Shock, Ma\ 1951 
'’Shorr E Zweifach, B 3V , Furchgott, R and Baez, S Hepato renal factors in cir 
9ulator\ hemostasis Circulation 3 42 1951 



878 


W H BATTNER AND J J ATORPITi 


Table 1 Treatment of bacteremia and shock 


Circulatory volume 

Blood, iv fluids and electro- 
IMes 

According to Calculated Needs 

Antibiotics 

Chloramphemcol 

IV—500 mg q 12 h 


Oxji/etracycline 

rV—600 mg q 12 h 


Tetracycline 

IV—500 mg q 12 h 

IM—100 mg q 6 h 


Penicillin 

[ IM—400,000 u bid 

Vasopressors 

Methoxamme 

IM—10-30 mg 

IV—20-160 mg q 12 li 


Phenj lephrine 

IV—10-30 mg /lOOO cc 


Levarteranol 

IV—4-16 cc /lOOO cc 

Cardiac glj cosides 

Lanatoside 

W—0 4 mg X 3 doses 

Adrenal support 

Hj^drocortisone 

IV—100 mg q 12 h 


temporary adrenal exhaustion resulted from it It is not hkely that actual destruc 
tioii of the adrenal tissue as responsible, for it has been shoira experimentally 
that this IS a rare occurrence ’ 

No single therapeutic agent was able to combat the chmcal catastrophe nhich 
was encountered The progiam 'nhich was found to be most satisfactorj^ is out¬ 
lined as follows (table 1) 

1 ) Blood and intravenous fluids It is of utmost importance to restore and main- 
tain the extracellular fluid volume If blood loss is a factoi, there is no better 
therapy than replacement vnth whole blood Patients who have high tempera¬ 
tures lose tiemendous amounts of fluid and electrolytes by diaphoresis and these 
must be lestoied Maintenance of an adequate flmd volume is a sine qua non of 
successful therapy 

2) Antibiotics It has been found that the most rapid and effective way to 
reach and maintain adequate bacteiiocidal and bacterostatic levels is to use intia- 
venous broad spectrum antibiotics Chloramphemcol, 500 mg every 12 hours, 
has been most satisfactory Intramuscular pemcilhn, 400,000 umts twice daily, 
is used as an adjuvant because of synergism Most of the orgamsms encountered 
vere sensitive to this combination This is intended to combat bacterial invasion, 
and perhaps block further effect of bacteiial toxins 

3 ) Vasojnessor agents Methoxanune (vasoxyl), phenylephrine (neo-sjni- 
ephnne), and levarteianol (levophed) have been necessary It has been thought 
best to begin therapy vith methoxamme If this is unsuccessful, phenjdephnne, 
10-20 mg per 1000 cc dextrose is used intravenously If this fails, 4-16 cu cm 
of levarteranol per 1000 cu cm of intravenous flmd usually is able to maintain 
the blood pressure The patients may be veaned from the vasopressors in the 
reverse order, until their i^ascular tree is able to maintain sufficient tone to stabi- 
hze the blood pressure on its ovm 

4 ) Cardiac glycosides In some cases, bacterenua produces toxic myocarclitis 
with attendant heart failure Papid digitahzation is indicated by the intra¬ 
venous route This complication, fortunately, did not occur in tliese cases 

5) Adrenal support 4s just discussed, the mechanisms and etiologj" of adrena 
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Ecoficencv m these cases are uncertain " ^ Addition of cortical steroids such 
w. hvdrwortisone 100 mg 1000 cu cm e\ er\ 12 hours impro\ ed the cluneal 
sraanon, and allowed gradual withdriwal of artificial means of supporting the 
bW pressure 


sx.xnmRi 

Sho^k associated mth bacteremia is a real hazard m urologic procedures 
fliree illustrative cases are presented 

The pathogenesis of the svndrome is discussed and a program of management 
b oathned 

Idrenocortical support appiears to be ntal to the recoierv of some of these 
pjtient; 

“Fine, J Relation of bactena to the failure of blood volume therapi in traumatic 
k. Xe-T Enc J Xled , 250 SS^, 1Q54 

- Hoichki's R S and Gordon, S Adrenal msufficienci as related to surgical shock 
J Frol, 72 577, lQ5i 
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NISENTIL* IN UROLOGIC PROCEDURES 
A REVIEW OF 1,003 CASES 

M P REISER AND C D CREEVY 

From the Urological Dtmston of the Department of Surgery in the Medical School of 
the University of Minnesota, Minneapolis, Minn 

Analgesia for urethral instmmentation m the male, particularlj’’ m the pres¬ 
ence of prostatism, and m the apprehensive female, usually leaves much to be 
desired unless supplemented oi replaced by regional oi general anesthesia This 
is because pain fiom distending the uiethia in eithei sex, and from stiaighteiiing 
it in the male is but little ieduced by the topical application of any agent, no 
mattei how potent This is due to shallow penetiation by local anesthetics Much 
has been said about the importance of reassurance and gentleness, but these 
measures are ineffectual in patients who have prenously been instrumented by 
heavy handed individuals, oi in those who have had the misfortune to talk mth 
those uho have been so tieated The use of regional oi geneial anesthetics ob¬ 
viates this particular difficulty, but runs up costs by necessitating hospitaliza¬ 
tion and the payment of fees foi anesthesia Impressed by the leport of McCrea 
and Post that the intiavenous injection of msentil (dl-alpha-1 ,3-dimethyl4- 
phenyl-T-piopionoxy-pipendme hydrochloiide) yielded satisfactoiy analgesia of 
prompt onset and short duiation for cystoscopic examinations, ve have used 
tlus drug in more than a thousand urologic pioceduies with considerable satis 
faction to ourselves and, moie particulaily, to the patients 

At fiist nisentd was given without any piemedication, but pioduced an an¬ 
noyingly high incidence of nausea It was next combined uuth a very small dose 
of a narcotic antagonist, howevei, it was found that the combination led to 
protracted diowsiness or faiily deep sleep which defeated oui purpose (short 
analgesia vhich would peimit the patient to leave shortly after the piocedure) 
We next tried 50 mg diamamine given orally at the time of the patient’s ainval, 
results were gratifying, and this regimen has since been used in the i ast majoritj" 
of the people in the series 

Topical cocame vas used for all uiethral instrumentation Four and one half 
grams (270 mg ) of cocame weie fleshly dissolved m 15 to 20 ml sterile distilled 
water, injected slowly and gently into the male uiethra, and retained vith a 
Hyams clamp Two cotton applicators dipped m 10 per cent cocaine and then 
m IvY jelly were then inserted into the external unnary meatus In the female, 
one such applicator vas inserted in the internal meatus and a second one vas 
left in the mid urethra, nothing uas injected 

After ten to fifteen minutes the msentil vas giien intravenouslj'^ in 10 ml 
sterile normal saline Dose for the a\erage adult was 30 mg , this was reduce 
to as little as 10 mg m feeble old men, and was incieased to as much as 00 mg 
in robust individuals Divided doses w ere used not infrequent^’’ Because of the 
general feehng that the use of an 5 ’^ lespiratorj’^ depiessant in young children is 

Aerpnted for publication November 29, 1956 , „ . 

* Supplied through the courtes^ of Dr AI J Schiffnn of Hoffman LaUochc, Chicag 
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inadiisable, and because they are usually better handled under general anes¬ 
thesia, we hai e had i erj^ little evpenence w ith the drug in such patients We 
ha\e used topical cocaine so long and hence aie so fanuhar unth its effects that 
its emplojment in conjunction mth nisentil could hardlj interfere u ith oiii as¬ 
sessment of the I alue of the latter 

As soon as the intended procedure had been completed, each subject recen ed 
03 gm (5 grains) of caffeine sodium citrate (oi a cup of strong coffee) orallj’^ to 
shorten the after effects of the narcotic Patients u ere allow ed to lea\ e no sooner 
than 1);? hours after adrmnistration of the drug, prefeiablj'’ m the companj^ of 
fnends or relatives, or m a taxicab How e\ ei, the senior author w as dn\ en dowm- 
town bi one of the patients startmg 1 Vi hours aftei he had recen ed 30 mg ni- 
sentil followed b}' a cystoscopic exanunation He displa 3 ^ed no more than his 
usual contempt for onconung and intemecting tiaffic 
•Analgesia w as considered “satisfactorj'” if the patient w as comfortable dunng 
mampulation and ex^penenced no untoward reactions A few were listed as “fair” 
if thej registered rmld protests concerning discomfort or experienced shght 
reactions to the drug Tabulated as “failures” were those who could not tolerate 
the proposed mampulation, and those w ho expenenced reactions necessitating 
discontmuance of the procedure, oi hospitahzation thereafter All judgments 
concermng the effectneness of the analgesia were rendered b} the ph 3 "sician 
making the c 3 '^stoscopic exanunation or other piocedure 
One reaction to the drug has not been listed noi tabulated because it is re¬ 
garded as normal It consists of mild dizziness conung on almost at once and 
subsiding within a few mmutes Some patients have compared its mtensit 3 ’’ to 
that following the rapid consumption of seieral hlartims 

RESULTS 

h>ine hundred and sixty-two patients, chiefly elderl 3 men, underwent 1,003 
urological procedures, the number and vanet 3 ’^ of the 945 successful ones bemg 
enumerated m table 1 The 58 cases listed as “nuscellaneous” were distributed 
as follows C3atoscopic biopsy 13, ureteral catheterization 9, trocar c 3 "stostom 3 '^ 
C, fulguration of lesical neoplasm 4, aspuation of renal C 3 '^st 3, excision of ure- 

Table 1 ^ nmhcr of procedures xiiih satisfactory analgesia 

Procedure I \umbcr of Ca-ies 

C^stoscopJ 

Retrograde p\elograph3 

Urethral dilatation 
^redle biopsj of prostate 
'■sloscopic oierdistention of the bladder 

1 sto'copic electrocongulation of bleeding points and e\ acuation 
of clots 

breteral dilatation 
'li'ccllaneous 

Total 


493 

160 

130 

41 

33 

16 

14 

5S 


945 
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thral caruncle 3, cystoscopic removal of foreign body oi stone 4, uietlnogram, 
vasectomy, and replacement of nephrostomy tube, 2 each, and circumcision, 
extraction of a fragment of uiethral catheter, remoA'^al of sutuies, meatotomy 
and extiaction of uiethral stones, dramage of abscesses of glans penis, renioi'al 
of pack fiom wound, orchiectomy, htholapaxy, closure of urethial fistula, and 
aspiration of hydrocele, one each WTien tissues weie to be cut, procaine vas 
injected locally, the nisentil bemg used to allay apprehension and to ieduce the 
mtensity of the pain fiom the prehmmaiy pricks of the needle 

Nisentil pioduced satisfactoiy analgesia in 94 pei cent of the 1003 piocediires, 
4 pel cent bemg graded as failures, and 2 per cent as only fair Conditions le 
sponsible foi the 46 failuies follov analgesia was madequate in 24, nausea oc- 
cuired alone in 6 and mth vomiting m 7 Theie were two instances of nuld respir¬ 
atory depression with slight cyanosis, both reheved by biief mhalation of oxygen, 
and neither interfering until the planned mampulation One occuired m a child 
of tu elve, and the other m a man of 85, mdicatmg that nisentil must be given 
cautiously m the extremes of life, just as is the case with an 3 '- potent naicotic 
Tu o patients u ere quite lethaigic for some time so that thej’' had to be admitted 
to the hospital and thus weie classed as failures Each of the follounng leactions 
uas seen once nausea and vomiting combuied until transitoij’’ disonentation, 
mild comnilsive movements, muscular tuntching a uheal at the site of injection, 
and a fleeting cocaine leaction (palloi, weakness, and tachycaidia) 

Ill oui first 55 cases msentil was supplemented by a narcotic antagomst but 
this legunen uas abandoned in favoi of prelimmaij'’ medication until dramamiiic, 
and of postmanipulative admimstiation of caffeine foi leasons alieadj" men¬ 
tioned 

These obseivations confiim those of McCiea and Post, but m a laigei group 
uith a gieatei vaiiety of proceduies Nisentil appeals to be a narcotic uluch can 
be used safely m the manner desciibed to produce piompt analgesia of sufficient 
duiation to permit the peifoimance of a consideiable vanetj'^ of short and moder- 
atety painful manipulations unthout lequiimg confinement to the hospital Its 
safety IS indicated by the fact that only two instances of nuld respnator}'^ depres¬ 
sion weie encounteied m 1,003 tiials, and that both disappeaied aftei bncf 
admimstiation of oxygen Since the patients were 12 and 85 yeais of age, it is 
hkelj'^ that a smaller dose m each instance would ha\ e sen ed our purpose unthout 
alteimg lespiiation Naicotic antagonists ueie not onl}'^ unnecessai}", but 
exeiffed a sjmeigistic action uhich deepened and prolonged analgesia unneces 
sarilj^ 

Ciitena of failuie ueie quite rigid m that the occuiience of side effects suci 
as nausea and lomitmg, uluch did not prevent performance of the intended 
manipulation, prompted us to classify the ensuing analgesia with the failures 
Allowing for tlus, successful analgesia uas achieved m 97 per tent of the uhole 

group . 

It should be emphasized that all procedures listed uere pei formed m tnc 
cj'stoscopic rooms of the Unnersity Hospitals, where anesthesiologists and a 
equipment needed for resuscitation uere available if needed It seems unuise to 
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gi\e ruseutil for analgesia m lerj joimg children, both because of the suscepti- 
bihtv of their respmitorj centers to naicotics, and because their co-operation 
cannot be secured It should not be used as an office proceduie unless equipment 
for resuscitation is ai ailable, although it has not been reallj needed in our cases 

smruARi 

The use of nisentil foi analgesia dunng urologic piocedures has been descnbed 
In 1,003 tnals in 962 patients it pronded adequate analgesia in 97 per cent, and 
satisfactorj analgesia unthout adverse leactions of ani^ land m 94 per cent 
Its use appears, on the basis of oui expenence ivith it, to be safe, effectue, 
and economical 
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obstruction, 733 
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regeneration, 718, 725 
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ureteral intussusception, 154 
ureteral regeneration, 164 
ureteroneoc 3 stostom 3 , 154, 709 
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neourethrostomv, 227 
Klinefelter svmdrome, 528, 762 
Kneucker, A IV The electrourogram III 
Experimental work m dogs, 537 
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Pituitary, preoperatixe differentiation he 
tAveen hjperplasia and tumor in 
mg’s syndrome, 329 



INDEX 


895 


Pneumograph}, diagnosis of adrenal tumors 
in thildren, 323 

Polvestradiol phosphate for prostatic car 
naoma, 312 

PolvTinyl female urethral dilating bougies, 
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manifestation 578 
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deoureteroplast! 437 
implantation 600 
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bilateral due to rctropentoneal in 
flammation 402 
ureteropelvic 3*52 



898 


INDEX 


results of Y-plasty after five to twenty 
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821 
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821 

reflux, prevention, 154 
regeneration, 164 
reimplantation, 154 
repair, 164 

stncture at ureteropelvic junction, 388 
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moid pouch, renal function following, 
27 
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ureterocele as cause of hematuna in in¬ 
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ureteroneooystostomy, 154, 600, 709, 821 
ureteropelvic junction, see also Kidney 
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pelvis, ureterocalyostomj for, 136 
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ureterotomj pnor to passage of Johnson 
stone basket, 151, 600 
uretero ureterostomj, 600 
Ureteropelvic junction, see Kidney, Ureter 
Urethra, bougies, 318 
calculi, removal by Johnson stone basket, 
377 

cancer, see Urethra, new grow ths 
carcinoma,'see Urethra, new growths 
diverticulum, 243 
—"i^oreign bodj , hair, 840 
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sue, 642 
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toraj , 843 
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stncture, 741, 853 
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cortisone, 741 

urethreotomi for carcinoma, 843 
urethntis, non gonococcal, 457 
urethroplastj, 446 
Unnal for paraplegics, 322 


Unnarj^ glucuronide, influence on solubil 
ity of calcium phosphate and stone 
formation, 686 

Tract, see also lUdnej, Ureter, Bladder, 
etc 

calculi, influence of urinary glucuronide 
on solubility and formation, 686 
potential use of vibration for disinte 
gration, 364 

recurrent, results of aceti Isabel he 
acid, 372, 685 

changes produced by bladder neck ob 
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fistula, complication of nephrolith 
Dtomy, 19 

infections, see also Bladder, interstitial 
cystitis, Kidnej^ pj elonephnf is, 
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results with smaller doses of furadan 
tin, 773 

sulfaethylthiadiazole for, 777 
treatment by novobiocin and oj close 
nne, 771 
injury, 90 
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operations, bacteremia and shock fol 
lowing, 876 
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nisentil for analgesia, 880 
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and isoniazid, 771 
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Urine, calcium phosphate solubility in, 
269 

diversion, 27, 34 
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spina bifida, 221 
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fascial sling for treatment, 478 
unnal for paraplegics, 322 
influence of glucuronide on solubihtj of 
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'is, 578 

tuberculosis simulating lij perneph 
roma, 589 

UroLon, comparative studj , 670 
Urolithiasis, see vanous organs and regions, 
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calculus with Johnson stone basket, 875 
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bladder neck obstruction, transurethral 
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soljsen, 639 

kidnej, intrarenal aneurjsm, 814 
ureter, plastic operations without in 
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urethra carcinoma, total urethrectomj 
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dilating bougies 318 
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243 
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adrenal tumors nsualization bi pneu 
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bladder neck obstruction, 733 
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renal parenchnna, 351 

Webb, E 4 Smith, B A Jr and Pncc, W 
E Plastic operations upon ureter with¬ 
out intubation, 821 

Webster, H \ Jr A flexible obturator for 
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Weller C G Prostatic adenocarcinoma 
(medullarx ti-pel 864 
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